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Crystal data and structure refinement for compound 3n

Figure S1. Single X-ray crystal structure of imidazole 3n (the thermal ellipsoid was drawn at the 50% probability level)

Table S1. Crystal data and structure refinement for 118082

CCDC
Identification code
Empirical formula
Formula weight
Temperature
Wavelength
Crystal system
Space group

Unit cell dimensions

Volume

z

Density (calculated)
Absorption coefficient

F(000)

Crystal size

Theta range for data collection

Index ranges

2082023

118082

C22 H18 N2

310.38

100.0(2) K

0.71073 A

Monoclinic

Cc

a=10.7445(3) A o= 90°.
b = 19.4078(5) A B= 112.9490(10)°.
¢ =8.7809(2) A y=90°
1686.13(8) A3

4

1.223 Mg/m3

0.072 mm-t

656

0.245 x 0.099 x 0.084 mm3

2.764 t0 27.494°.

-13<=h<=13, -25<=k<=25, -11<=I<=11
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Reflections collected 24629

Independent reflections 3652 [R(int) = 0.0527]
Completeness to theta = 25.242° 99.6 %

Absorption correction Numerical

Max. and min. transmission
Refinement method

Data / restraints / parameters
Goodness-of-fit on F2

Final R indices [I>2sigma(l)]
R indices (all data)

Absolute structure parameter
Extinction coefficient

Largest diff. peak and hole

0.9987 and 0.9811

Full-matrix least-squares on F2
3652 /21223

1.064

R1 =0.0334, wR2 = 0.0757
R1 =0.0419, wR2 = 0.0808
2(3)

n/a

0.155 and -0.164 e.A3

Table S2. Atomic coordinates ( x 104) and equivalent isotropic displacement parameters (A2x 103)

for i18082. U(eq) is defined as one third of the trace of the orthogonalized Ui tensor.

X y z U(eq)
N(1) 5306(2) 4864(1) 3924(2) 17(1)
N(2) 4925(2) 4338(1) 5938(2) 17(1)
C@1) 4583(2) 4864(1) 4888(2) 17(1)
C() 6145(2) 4296(1) 4339(2) 18(1)
C(3) 5908(2) 3975(1) 5608(2) 17(2)
C(4) 3619(2) 5418(1) 4802(2) 20(1)
C(5) 2378(2) 5284(1) 4920(3) 24(1)
C(6) 1545(3) 5847(1) 4837(3) 34(1)
C(7) 1920(3) 6513(1) 4652(4) 39(1)
C(8) 3140(3) 6637(1) 4526(3) 33(1)
C©9) 3989(2) 6090(1) 4594(3) 24(1)
C(10) 1907(2) 4567(1) 5083(3) 31(1)
C(11) 6982(2) 4130(1) 3409(2) 19(1)
C(12) 7640(2) 4650(1) 2914(3) 23(1)
C(13) 8376(2) 4492(1) 1960(3) 29(1)
C(14) 8456(2) 3818(1) 1493(3) 32(1)
C(15) 7823(2) 3299(1) 1991(3) 30(2)
C(16) 7084(2) 3450(1) 2938(3) 24(1)
C(17) 6548(2) 3368(1) 6608(3) 19(1)
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C(18)
C(19)
C(20)
C(21)
C(22)

7901(2)
8469(2)
7716(2)
6388(2)
5810(2)

3196(1)
2616(1)
2200(1)
2372(1)
2951(1)

6971(3)
7905(3)
8511(3)
8189(3)
7257(3)

23(1)
27(1)
28(1)
26(1)
22(1)

Table S3. Bond lengths [A] and angles [°] for i18082.

N(1)-C(2)
N(1)-C(2)
N(1)-H(1)
N(2)-C(1)
N(2)-C(3)
C(1)-C(4)
C(2)-C(3)
C(2)-C(11)
C(3)-C(17)
C(4)-C(9)
C(4)-C(5)
C(5)-C(6)
C(5)-C(10)
C(6)-C(7)
C(6)-H(6)
C(7)-C(8)
C(7)-H(7)
C(8)-C(9)
C(8)-H(8)
C(9)-H(9)
C(10)-H(10A)
C(10)-H(10B)
C(10)-H(10C)
C(11)-C(12)
C(11)-C(16)
C(12)-C(13)
C(12)-H(12)
C(13)-C(14)
C(13)-H(13)

1.354(3)
1.381(3)
0.90(3)
1.327(3)
1.390(3)
1.473(3)
1.383(3)
1.467(3)
1.470(3)
1.397(3)
1.402(3)
1.396(3)
1.507(3)
1.381(4)
0.9500
1.380(4)
0.9500
1.385(3)
0.9500
0.9500
0.9800
0.9800
0.9800
1.394(3)
1.400(3)
1.391(3)
0.9500
1.385(4)
0.9500

54



C(14)-C(15)
C(14)-H(14)
C(15)-C(16)
C(15)-H(15)
C(16)-H(16)
C(17)-C(22)
C(17)-C(18)
C(18)-C(19)
C(18)-H(18)
C(19)-C(20)
C(19)-H(19)
C(20)-C(21)
C(20)-H(20)
C(21)-C(22)
C(21)-H(21)
C(22)-H(22)

C(1)-N(1)-C(2)
C(1)-N(1)-H(1)
C(2)-N(1)-H(1)
C(1)-N(2)-C(Q)
N(2)-C(1)-N(1)
N(2)-C(1)-C(4)
N(1)-C(1)-C(4)
N(1)-C(2)-C(3)
N(1)-C(2)-C(11)
C(3)-C(2)-C(11)
C(2)-C(3)-N(?)
C(2)-C(3)-C(17)
N(2)-C(3)-C(17)
C(9)-C(4)-C(5)
C(9)-C(4)-C(1)
C(5)-C(4)-C(1)
C(6)-C(5)-C(4)
C(6)-C(5)-C(10)
C(4)-C(5)-C(10)
C(7)-C(6)-C(5)
C(7)-C(6)-H(6)

1.378(4)
0.9500
1.387(3)
0.9500
0.9500
1.400(3)
1.402(3)
1.386(3)
0.9500
1.388(3)
0.9500
1.383(3)
0.9500
1.386(3)
0.9500
0.9500

108.00(17)
125.8(17)
126.0(17)
105.82(16)
111.27(17)
126.55(18)
122.06(18)
105.40(17)
120.41(18)
134.09(19)
109.48(17)
130.60(18)
119.88(17)
120.6(2)
117.27(19)
122.09(19)
117.4(2)
119.8(2)
122.8(2)
121.9(2)
119.1
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C(5)-C(6)-H(6)
C(8)-C(7)-C(6)
C(8)-C(7)-H(7)
C(6)-C(7)-H(7)
C(7)-C(8)-C(9)
C(7)-C(8)-H(8)
C(9)-C(8)-H(8)
C(8)-C(9)-C(4)
C(8)-C(9)-H(9)
C(4)-C(9)-H(9)
C(5)-C(10)-H(10A)
C(5)-C(10)-H(10B)

H(10A)-C(10)-H(10B)

C(5)-C(10)-H(10C)

H(L0A)-C(10)-H(10C)
H(10B)-C(10)-H(10C)

C(12)-C(11)-C(16)
C(12)-C(11)-C(2)

C(16)-C(11)-C(2)

C(13)-C(12)-C(11)
C(13)-C(12)-H(12)
C(11)-C(12)-H(12)
C(14)-C(13)-C(12)
C(14)-C(13)-H(13)
C(12)-C(13)-H(13)
C(15)-C(14)-C(13)
C(15)-C(14)-H(14)
C(13)-C(14)-H(14)
C(14)-C(15)-C(16)
C(14)-C(15)-H(15)
C(16)-C(15)-H(15)
C(15)-C(16)-C(11)
C(15)-C(16)-H(16)
C(11)-C(16)-H(16)
C(22)-C(17)-C(18)
C(22)-C(17)-C(3)

C(18)-C(17)-C(3)

C(19)-C(18)-C(17)

119.1
120.2(2)
119.9
119.9
119.5(2)
120.2
120.2
120.4(2)
119.8
119.8
109.5
109.5
109.5
109.5
109.5
109.5
118.79(19)
120.75(19)
120.40(19)
120.4(2)
119.8
119.8
120.1(2)
120.0
120.0
120.1(2)
119.9
119.9
120.3(2)
119.9
119.9
120.4(2)
119.8
119.8
118.12(19)
119.93(18)
121.93(19)
120.4(2)
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C(19)-C(18)-H(18)
C(17)-C(18)-H(18)
C(18)-C(19)-C(20)
C(18)-C(19)-H(19)
C(20)-C(19)-H(19)
C(21)-C(20)-C(19)
C(21)-C(20)-H(20)
C(19)-C(20)-H(20)
C(20)-C(21)-C(22)
C(20)-C(21)-H(21)
C(22)-C(21)-H(21)
C(21)-C(22)-C(17)
C(21)-C(22)-H(22)
C(17)-C(22)-H(22)

119.8
119.8
120.7(2)
1196
1196
119.4(2)
1203
1203
120.3(2)
119.8
119.8
121.0(2)
1195
1195

Symmetry transformations used to generate equivalent atoms:

Table S4. Anisotropic displacement parameters (A2x 103)for i18082. The anisotropic

displacement factor exponent takes the form: -2n2[ hZa*2U! + ... + 2 h k a* b* U12]

Ull U22 U33 U23 U13 U12
N(1) 19(1) 19(1) 15(1) 1(1) 7(1) 2(1)
N(2) 18(1) 18(1) 16(1) -1(1) 6(1) 2(1)
c(1) 19(1) 18(1) 14(1) -2(1) 7(1) 0(1)
c(2) 19(1) 18(1) 17(1) -2(1) 6(1) 2(1)
c(@3) 16(1) 17(1) 17(1) -2(1) 6(1) 1(1)
c(4) 23(1) 21(1) 13(1) -1(1) 5(1) 5(1)
C(5) 23(1) 30(1) 20(1) -3(1) 7(1) 5(1)
C(6) 26(1) 39(1) 36(1) -4(1) 11(1) 11(1)
() 38(1) 33(1) 42(2) -2(1) 12(1) 19(1)
Cc(8) 41(2) 22(1) 34(1) 1(1) 13(1) 9(1)
C(9) 30(1) 22(1) 22(1) 0(1) 10(1) 5(1)
C(10) 22(1) 36(1) 34(1) 1(1) 12(1) 1(1)
Cc(11) 16(1) 25(1) 16(1) 0(1) 6(1) 4(1)
C(12) 21(1) 30(1) 19(1) 3(1) 7(1) 4(1)
C(13) 22(1) 44(1) 24(1) 11(1) 12(1) 5(1)
C(14) 27(1) 51(2) 24(1) 4(1) 15(1) 14(1)
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C(15) 32(1) 35(1) 24(1) -5(1) 12(1) 11(1)

C(16) 24(1) 26(1) 24(1) -3(1) 9(1) 3(1)
C(17) 22(1) 17(1) 16(1) -4(1) 6(1) 1(1)
C(18) 20(1) 22(1) 24(1) -1(1) 5(1) 0(1)
C(19) 20(1) 25(1) 29(1) -3(1) 2(1) 4(1)
C(20) 29(1) 17(1) 27(1) 2(1) 0(1) 4(1)
C(21) 30(1) 22(1) 24(1) 1(1) 6(1) -4(1)
C(22) 20(1) 21(1) 21(1) 1(1) 5(1) 0(1)

Crystal data and structure refinement for compound 3q
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Figure S2. Single X-ray crystal structure of imidazole 3q (the thermal ellipsoid was drawn at the 50% probability level)

Table S5. Crystal data and structure refinement for i18108.

CCDC 2082029
Identification code i18108

Empirical formula C47 H41 CI3 N4 O4
Formula weight 832.19

Temperature 100.0(2) K
Wavelength 0.71073 A

Crystal system Monoclinic

Space group P 21/c

S-8



Unit cell dimensions

Volume

Z

Density (calculated)
Absorption coefficient

F(000)

Crystal size

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta = 25.242°
Absorption correction

Max. and min. transmission
Refinement method

Data / restraints / parameters
Goodness-of-fit on F2

Final R indices [I1>2sigma(l)]
R indices (all data)

Extinction coefficient

Largest diff. peak and hole

a=10.2370(4) A

b = 18.3683(6) A

¢ =22.3540(8) A
4181.8(3) A3

4

1.322 Mg/m?3

0.269 mm-1

1736

0.216 x 0.155 x 0.040 mm3
2.141t0 27.103°.

o=90°.
B=95.8070(10)°.
v =90°.

-13<=h<=13, -23<=k<=23, -28<=I<=28

167934

9215 [R(int) = 0.1039]

99.9 %

Numerical

0.9971 and 0.9646
Full-matrix least-squares on F2
9215/0/535

1.054

R1=0.0627, wR2 = 0.1759
R1=0.0857, wR2 = 0.1928
n/a

1.274 and -1.052 e. A3



Table S6. Atomic coordinates ( x 104) and equivalent isotropic displacement parameters (A2x 103)

for i18108. U(eq) is defined as one third of the trace of the orthogonalized U tensor.

X y z U(eq)
Cl(1) 7496(1) 3601(1) 4147(1) 50(1)
Cl(2) 8235(1) 4966(1) 4716(1) 55(1)
CI(3) 8207(1) 3665(1) 5431(1) 57(1)
O(1) 1293(2) 7033(1) 7240(1) 18(1)
0(2) 2411(2) 8961(1) 6056(1) 18(1)
0(@3) 5272(2) 4495(1) 5660(1) 26(1)
0O(4) 6993(2) 6815(1) 6028(1) 20(1)
N(1) 6568(2) 8639(1) 7664(1) 12(1)
N(2) 6260(2) 7497(1) 7927(1) 12(1)
N(3) 5151(2) 6080(1) 8071(1) 12(1)
N(4) 4032(2) 5081(1) 7809(1) 12(1)
C(1) 5714(2) 8073(1) 7643(1) 12(1)
C() 7732(2) 8418(1) 7980(1) 12(1)
C@3) 7524(2) 7706(1) 8139(1) 12(1)
C(4) 4389(2) 8074(1) 7320(1) 12(1)
C(5) 3481(2) 7557(1) 7475(1) 13(1)
C(6) 2261(2) 7515(1) 7134(1) 14(1)
C@) 1945(2) 7981(1) 6656(1) 14(1)
C(8) 2835(2) 8514(1) 6522(1) 14(1)
C(9) 4072(2) 8563(1) 6846(1) 14(1)
C(10) 1587(3) 6516(2) 7714(1) 22(1)
C(11) 3269(3) 9543(2) 5923(1) 23(1)
C(12) 8893(2) 8891(1) 8068(1) 13(1)
C(13) 8789(3) 9616(1) 8251(1) 16(1)
C(14) 9883(3) 10067(2) 8300(1) 21(1)
C(15) 11089(3) 9806(2) 8167(1) 22(1)
C(16) 11204(3) 9085(2) 7988(1) 20(2)
C(17) 10119(3) 8633(1) 7938(1) 16(1)
C(18) 8394(2) 7187(1) 8487(1) 16(1)
C(19) 9151(3) 7394(2) 9012(1) 21(1)
C(20) 9883(3) 6879(2) 9357(1) 28(1)
C(21) 9860(3) 6151(2) 9184(2) 29(1)
C(22) 9122(3) 5942(2) 8661(2) 25(1)
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C(23)
C(24)
C(25)
C(26)
c(27)
C(28)
C(29)
C(30)
C(31)
C(32)
C(33)
C(34)
C(35)
C(36)
C(37)
C(38)
C(39)
C(40)
Cc(41)
C(42)
C(43)
C(44)
C(45)
C(46)
Cc(47)

8397(3)
4850(2)
4475(2)
3787(2)
5319(2)
5094(3)
5477(3)
6100(3)
6350(3)
5957(2)
4762(4)
7363(4)
4565(3)
5761(3)
5850(3)
4745(3)
3547(3)
3451(3)
2829(2)
3011(3)
2046(3)

902(3)

726(3)
1679(2)
7452(4)

6456(1)
5583(1)
5902(1)
5275(1)
5609(1)
5012(1)
5046(1)
5659(1)
6244(1)
6231(1)
3823(2)
7409(2)
6351(1)
6651(1)
7072(1)
7198(2)
6908(2)
6485(1)
4853(1)
4687(1)
4304(1)
4086(1)
4241(1)
4624(1)
4125(2)

8309(1)
7628(1)
8554(1)
8383(1)
7031(1)
6647(1)
6069(1)
5871(1)
6258(1)
6838(1)
5868(2)
6419(1)
9102(1)
9333(1)
9852(1)

10146(1)
9918(1)
9399(1)
8695(1)
9308(1)
9573(1)
9237(1)
8625(1)
8358(1)
4798(2)

19(1)
12(1)
11(1)
12(1)
13(1)
15(1)
18(1)
17(1)
15(1)
14(1)
38(1)
32(1)
13(1)
15(1)
19(1)
20(1)
20(1)
17(1)
12(1)
15(1)
16(1)
16(1)
16(1)
14(1)
40(1)
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Table S7. Bond lengths [A] and angles [°] for i18108.

CI(1)-C(47)
CI(2)-C(47)
CI(3)-C(47)
0(1)-C(6)
0(1)-C(10)
0(2)-C(8)
0(2)-C(11)
0(3)-C(29)
0(3)-C(33)
0(4)-C(31)
0(4)-C(34)
N(1)-C(2)
N(1)-C(2)
N(1)-H(1)
N(2)-C(1)
N(2)-C(3)
N(3)-C(24)
N(3)-C(25)
N(3)-H(3)
N(4)-C(24)
N(4)-C(26)
C(1)-C(4)
C(2)-C(3)
C(2)-C(12)
C(3)-C(18)
C(4)-C(5)
C(4)-C(9)
C(5)-C(6)
C(5)-H(5)
C(6)-C(7)
C(7)-C(8)
C(7)-H(7)
C(8)-C(9)
C(9)-H(9)
C(10)-H(10A)
C(10)-H(10B)

1.750(4)
1.759(4)
1.758(4)
1.367(3)
1.433(3)
1.363(3)
1.433(3)
1.365(3)
1.434(4)
1.366(3)
1.426(3)
1.355(3)
1.383(3)
0.79(3)

1.328(3)
1.387(3)
1.359(3)
1.379(3)
0.74(4)

1.335(3)
1.380(3)
1.471(3)
1.378(3)
1.469(3)
1.471(3)
1.398(3)
1.403(3)
1.398(4)
0.9500

1.381(4)
1.390(4)
0.9500

1.397(4)
0.9500

0.9800

0.9800
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C(10)-H(10C)
C(11)-H(11A)
C(11)-H(11B)
C(11)-H(11C)
C(12)-C(17)
C(12)-C(13)
C(13)-C(14)
C(13)-H(13)
C(14)-C(15)
C(14)-H(14)
C(15)-C(16)
C(15)-H(15)
C(16)-C(17)
C(16)-H(16)
C(17)-H(17)
C(18)-C(19)
C(18)-C(23)
C(19)-C(20)
C(19)-H(19)
C(20)-C(21)
C(20)-H(20)
C(21)-C(22)
C(21)-H(21)
C(22)-C(23)
C(22)-H(22)
C(23)-H(23)
C(24)-C(27)
C(25)-C(26)
C(25)-C(35)
C(26)-C(41)
C(27)-C(28)
C(27)-C(32)
C(28)-C(29)
C(28)-H(28)
C(29)-C(30)
C(30)-C(31)
C(30)-H(30)
C(31)-C(32)

0.9800
0.9800
0.9800
0.9800
1.398(4)
1.401(4)
1.388(4)
0.9500
1.384(4)
0.9500
1.392(4)
0.9500
1.382(4)
0.9500
0.9500
1.393(4)
1.401(4)
1.391(4)
0.9500
1.391(5)
0.9500
1.380(5)
0.9500
1.394(4)
0.9500
0.9500
1.465(3)
1.383(3)
1.471(3)
1.478(3)
1.398(3)
1.405(3)
1.390(4)
0.9500
1.388(4)
1.389(4)
0.9500
1.395(4)

S-13



C(32)-H(32)
C(33)-H(33A)
C(33)-H(33B)
C(33)-H(33C)
C(34)-H(34A)
C(34)-H(34B)
C(34)-H(34C)
C(35)-C(36)
C(35)-C(40)
C(36)-C(37)
C(36)-H(36)
C(37)-C(38)
C(37)-H(37)
C(38)-C(39)
C(38)-H(38)
C(39)-C(40)
C(39)-H(39)
C(40)-H(40)
C(41)-C(46)
C(41)-C(42)
C(42)-C(43)
C(42)-H(42)
C(43)-C(44)
C(43)-H(43)
C(44)-C(45)
C(44)-H(44)
C(45)-C(46)
C(45)-H(45)
C(46)-H(46)
C(47)-H(47)

C(6)-0(1)-C(10)
C(8)-0(2)-C(11)
C(29)-0(3)-C(33)
C(31)-0(4)-C(34)
C(1)-N(1)-C(2)
C(1)-N(1)-H(2)
C(2)-N(1)-H(2)

0.9500
0.9800
0.9800
0.9800
0.9800
0.9800
0.9800
1.394(4)
1.399(4)
1.390(4)
0.9500
1.384(4)
0.9500
1.386(4)
0.9500
1.391(4)
0.9500
0.9500
1.397(4)
1.398(4)
1.394(4)
0.9500
1.386(4)
0.9500
1.390(4)
0.9500
1.387(4)
0.9500
0.9500
1.0000

117.2(2)
117.0(2)
117.3(2)
117.7(2)
108.2(2)
125(2)

127(2)
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C(1)-N(2)-C()

C(24)-N(3)-C(25)

C(24)-N(3)-H(3)
C(25)-N(3)-H(3)

C(24)-N(4)-C(26)

N(2)-C(1)-N(2)
N(2)-C(1)-C(4)
N(1)-C(1)-C(4)
C(3)-C(2)-N(1)
C(3)-C(2)-C(12)
N(1)-C(2)-C(12)
C(2)-C(3)-N(2)
C(2)-C(3)-C(18)
N(2)-C(3)-C(18)
C(5)-C(4)-C(9)
C(5)-C(4)-C(2)
C(9)-C(4)-C(2)
C(4)-C(5)-C(6)
C(4)-C(5)-H(5)
C(6)-C(5)-H(5)
0(1)-C(6)-C(7)
0(1)-C(6)-C(5)
C(7)-C(6)-C(5)
C(6)-C(7)-C(8)
C(6)-C(7)-H(7)
C(8)-C(7)-H(7)
0(2)-C(8)-C(7)
0(2)-C(8)-C(9)
C(7)-C(8)-C(9)
C(8)-C(9)-C(4)
C(8)-C(9)-H(9)
C(4)-C(9)-H(9)

O(1)-C(10)-H(10A)
0O(1)-C(10)-H(10B)
H(10A)-C(10)-H(10B)
0(1)-C(10)-H(10C)
H(L0A)-C(10)-H(10C)
H(10B)-C(10)-H(10C)

106.0(2)
108.5(2)
125(3)
125(3)
106.3(2)
110.9(2)
123.9(2)
125.1(2)
105.2(2)
132.1(2)
122.6(2)
109.7(2)
130.5(2)
119.8(2)
120.9(2)
118.8(2)
120.2(2)
118.8(2)
120.6
120.6
114.7(2)
124.3(2)
121.0(2)
119.7(2)
120.1
120.1
115.1(2)
124.0(2)
120.9(2)
118.7(2)
120.7
120.7
109.5
109.5
109.5
109.5
109.5
109.5
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0(2)-C(11)-H(11A)
0(2)-C(11)-H(11B)

H(11A)-C(11)-H(11B)

0(2)-C(11)-H(11C)

H(11A)-C(11)-H(11C)
H(11B)-C(11)-H(11C)

C(17)-C(12)-C(13)
C(17)-C(12)-C(2)

C(13)-C(12)-C(2)

C(14)-C(13)-C(12)
C(14)-C(13)-H(13)
C(12)-C(13)-H(13)
C(15)-C(14)-C(13)
C(15)-C(14)-H(14)
C(13)-C(14)-H(14)
C(14)-C(15)-C(16)
C(14)-C(15)-H(15)
C(16)-C(15)-H(15)
C(17)-C(16)-C(15)
C(17)-C(16)-H(16)
C(15)-C(16)-H(16)
C(16)-C(17)-C(12)
C(16)-C(17)-H(17)
C(12)-C(17)-H(17)
C(19)-C(18)-C(23)
C(19)-C(18)-C(3)

C(23)-C(18)-C(3)

C(20)-C(19)-C(18)
C(20)-C(19)-H(19)
C(18)-C(19)-H(19)
C(21)-C(20)-C(19)
C(21)-C(20)-H(20)
C(19)-C(20)-H(20)
C(22)-C(21)-C(20)
C(22)-C(21)-H(21)
C(20)-C(21)-H(21)
C(21)-C(22)-C(23)
C(21)-C(22)-H(22)

109.5
109.5
109.5
109.5
109.5
109.5
118.6(2)
120.2(2)
121.1(2)
120.4(2)
119.8
119.8
120.4(3)
119.8
119.8
119.7(3)
120.2
120.2
120.2(3)
119.9
119.9
120.7(2)
1196
1196
119.0(2)
121.6(2)
119.3(2)
120.3(3)
119.9
119.9
120.4(3)
119.8
119.8
119.7(3)
120.1
120.1
120.3(3)
119.8
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C(23)-C(22)-H(22)
C(22)-C(23)-C(18)
C(22)-C(23)-H(23)
C(18)-C(23)-H(23)
N(4)-C(24)-N(3)
N(4)-C(24)-C(27)
N(3)-C(24)-C(27)
N(3)-C(25)-C(26)
N(3)-C(25)-C(35)
C(26)-C(25)-C(35)
N(4)-C(26)-C(25)
N(4)-C(26)-C(41)
C(25)-C(26)-C(41)
C(28)-C(27)-C(32)
C(28)-C(27)-C(24)
C(32)-C(27)-C(24)
C(29)-C(28)-C(27)
C(29)-C(28)-H(28)
C(27)-C(28)-H(28)
0(3)-C(29)-C(30)
0(3)-C(29)-C(28)
C(30)-C(29)-C(28)
C(29)-C(30)-C(31)
C(29)-C(30)-H(30)
C(31)-C(30)-H(30)
0(4)-C(31)-C(30)
0(4)-C(31)-C(32)
C(30)-C(31)-C(32)
C(31)-C(32)-C(27)
C(31)-C(32)-H(32)
C(27)-C(32)-H(32)
0(3)-C(33)-H(33A)
0(3)-C(33)-H(33B)

H(33A)-C(33)-H(33B)

0(3)-C(33)-H(33C)

H(33A)-C(33)-H(33C)
H(33B)-C(33)-H(33C)

O(4)-C(34)-H(34A)

119.8
120.3(3)
119.9
119.9
110.3(2)
124.9(2)
124.8(2)
105.2(2)
121.7(2)
133.1(2)
109.7(2)
119.6(2)
130.5(2)
120.1(2)
119.0(2)
120.9(2)
119.4(2)
1203
1203
115.6(2)
123.3(2)
121.0(2)
119.4(2)
1203
1203
115.1(2)
124.0(2)
120.9(2)
119.1(2)
1205
1205
109.5
109.5
109.5
109.5
109.5
109.5
109.5
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O(4)-C(34)-H(34B)

H(34A)-C(34)-H(34B)

0O(4)-C(34)-H(34C)

H(34A)-C(34)-H(34C)
H(34B)-C(34)-H(34C)

C(36)-C(35)-C(40)
C(36)-C(35)-C(25)
C(40)-C(35)-C(25)
C(37)-C(36)-C(35)
C(37)-C(36)-H(36)
C(35)-C(36)-H(36)
C(38)-C(37)-C(36)
C(38)-C(37)-H(37)
C(36)-C(37)-H(37)
C(37)-C(38)-C(39)
C(37)-C(38)-H(38)
C(39)-C(38)-H(38)
C(38)-C(39)-C(40)
C(38)-C(39)-H(39)
C(40)-C(39)-H(39)
C(39)-C(40)-C(35)
C(39)-C(40)-H(40)
C(35)-C(40)-H(40)
C(46)-C(41)-C(42)
C(46)-C(41)-C(26)
C(42)-C(41)-C(26)
C(43)-C(42)-C(41)
C(43)-C(42)-H(42)
C(41)-C(42)-H(42)
C(44)-C(43)-C(42)
C(44)-C(43)-H(43)
C(42)-C(43)-H(43)
C(43)-C(44)-C(45)
C(43)-C(44)-H(44)
C(45)-C(44)-H(44)
C(46)-C(45)-C(44)
C(46)-C(45)-H(45)
C(44)-C(45)-H(45)

109.5
109.5
109.5
109.5
109.5
118.7(2)
120.6(2)
120.6(2)
120.8(2)
1196
1196
120.1(3)
120.0
120.0
119.8(2)
120.1
120.1
120.5(3)
119.8
119.8
120.2(3)
119.9
119.9
118.9(2)
117.8(2)
123.2(2)
119.9(2)
120.1
120.1
120.8(2)
1196
1196
119.5(2)
120.2
120.2
120.1(2)
120.0
120.0
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C(45)-C(46)-C(41)
C(45)-C(46)-H(46)
C(41)-C(46)-H(46)
CI(1)-C(47)-CI(3)
CI(1)-C(47)-CI(2)
CI(3)-C(47)-CI(2)
CI(1)-C(47)-H(47)
CI(3)-C(47)-H(47)
CI(2)-C(47)-H(47)

120.8(2)
119.6
119.6
111.0(2)
110.3(2)
109.8(2)
108.6
108.6
108.6

Symmetry transformations used to generate equivalent atoms:
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Table S8. Anisotropic displacement parameters (A2x 103)for i18108. The anisotropic

displacement factor exponent takes the form: -2n2[ h2a*2Ul + ... + 2 h k a* b* U12]

Ull U22 U33 U23 U13 U12
cl(1) 52(1) 60(1) 38(1) -9(1) 8(1) -2(1)
Cl(2) 69(1) 47(1) 51(1) -3(1) 21(1) -5(1)
CI(3) 67(1) 60(1) 41(1) 6(1) -6(1) 14(1)
o(1) 13(1) 14(1) 28(1) 6(1) 0(1) -3(1)
0(2) 15(1) 19(1) 20(1) 8(1) -3(1) -2(1)
0(3) 44(1) 18(1) 19(1) -8(1) 13(1) -12(1)
0(4) 28(1) 14(1) 19(1) 2(1) 8(1) 7(2)
N(1) 12(1) 7(1) 15(1) 1(1) 1(1) 1(1)
N(2) 11(1) 8(1) 16(1) 0(1) 1(1) 0(1)
N(3) 13(1) 7(1) 15(1) 0(1) 3(1) -1(1)
N(4) 12(1) 9(1) 15(1) 0(1) 3(1) 1(1)
c(1) 12(1) 9(1) 14(1) -1(1) 2(1) 1(1)
c(2) 11(1) 12(1) 13(1) -1(1) 1(1) 1(1)
c(@3) 10(1) 12(1) 15(1) 1(1) 1(1) 0(1)
C(4) 11(1) 10(1) 14(1) -2(1) 1(1) 3(1)
C(5) 12(1) 11(1) 16(1) 1(1) 0(1) 2(1)
C(6) 12(1) 10(1) 21(1) -2(1) 4(1) 0(1)
c(7) 11(1) 13(1) 18(1) -1(1) -1(1) 1(1)
Cc(8) 15(1) 10(1) 15(1) 0(1) 1(1) 3(1)
C(9) 13(1) 11(1) 18(1) 1(1) 1(1) 0(1)
C(10) 20(1) 17(1) 30(2) 10(1) 2(1) -3(1)
C(11) 20(1) 20(1) 27(2) 11(1) -2(1) -4(1)
C(12) 14(1) 13(1) 13(1) 2(1) -1(1) -1(1)
C(13) 17(1) 14(1) 18(1) -2(1) 0(1) -1(1)
C(14) 23(1) 15(1) 23(1) -3(1) -1(1) -4(1)
C(15) 21(1) 21(1) 23(1) 0(1) -3(1) -10(1)
C(16) 14(1) 23(1) 22(1) 1(1) 2(1) -2(1)
c(17) 15(1) 13(1) 20(1) 0(1) 0(1) -1(1)
C(18) 11(1) 15(1) 21(1) 6(1) 4(1) 1(1)
C(19) 16(1) 23(1) 23(1) 7(1) -1(1) -2(1)
C(20) 17(1) 40(2) 27(2) 17(1) -1(1) -2(1)
c(21) 14(1) 33(2) 41(2) 26(1) 8(1) 7(1)
C(22) 16(1) 20(1) 42(2) 14(1) 12(1) 5(1)
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C(23)
C(24)
C(25)
C(26)
c(27)
C(28)
C(29)
C(30)
C(31)
C(32)
C(33)
C(34)
C(35)
C(36)
C(37)
C(38)
C(39)
C(40)
Cc(41)
C(42)
C(43)
C(44)
C(45)
C(46)
Cc(47)

13(1)
11(1)
11(1)
12(1)
12(1)
16(1)
20(1)
20(1)
15(1)
15(1)
67(2)
49(2)
17(1)
15(1)
20(1)
29(2)
23(1)
17(1)
13(1)
15(1)
21(1)
17(1)
14(1)
17(1)
42(2)

16(1)
7(1)
9(1)
11(1)
11(1)
12(1)
16(1)
18(1)
13(1)
11(1)
19(2)
23(2)
7(1)
14(1)
14(1)
14(1)
18(1)
15(1)
7(1)
13(1)
14(1)
13(1)
13(1)
10(1)
45(2)

29(2)
16(1)
14(1)
13(1)
15(1)
18(1)
17(1)
14(1)
18(1)
15(1)
32(2)
24(2)
15(1)
16(1)
21(1)
16(1)
21(1)
19(1)
16(1)
16(1)
14(1)
20(1)
20(1)
15(1)
34(2)

6(1)
1(1)
0(1)
1(1)
1(1)

-2(1)
-3(1)

2(1)
4(1)
1(2)

-12(1)
-1(1)

2(1)
1(1)
0(1)

-3(1)
-3(1)
-3(1)
-1(1)

0(1)
1(2)
2(1)

-1(1)

0(1)

-2(2)

6(1)
0(1)
2(1)
1(1)
1(1)
4(1)
2(1)
4(1)
2(1)
2(1)
23(2)
9(1)
1(1)
2(1)
-3(1)
1(1)
8(1)
3(1)
4(1)
1(1)
3(1)
7(1)
1(1)
3(1)
7(2)

4(1)
1(1)
1(1)
1(1)
1(1)

-2(1)
-1(1)
-1(1)

0(1)
0(1)

-21(2)
-20(1)

0(1)

-1(1)
-2(1)

1(2)
2(1)

-2(1)

0(1)

-1(1)

1(1)

-1(1)
-2(1)

1(1)
7(2)
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Crystal data and structure refinement for compound 3s

>
[Tp]
~

- (51220)

PLATON-Feb 22 06:37:43 2021

Z 50 118083

R = 0.03

RES= 0 45 X

Prob
Temp

oul
oo

Table S9. Crystal data and structure refinement for i18083.

CcbC
Identification code
Empirical formula
Formula weight
Temperature
Wavelength
Crystal system
Space group

Unit cell dimensions

Volume

Z

Density (calculated)
Absorption coefficient

F(000)

Crystal size

Theta range for data collection

Index ranges

2082025

118083

C23 H19 Br N2 02
435.31

100.0(2) K
0.71073 A
Monoclinic

P 21/c
a=9.2089(2) A

b =19.8306(3) A
c=10.4519(2) A
1870.44(6) A3

4

1.546 Mg/m3

2.220 mm-!

888

0.201 x 0.185 x 0.095 mm3
2.054 to 30.518°.

Figure S3. Single X-ray crystal structure of imidazole 3s (the thermal ellipsoid was drawn at the 50% probability level)

a=90°.
=101.4920(10)°.
v =90°.

-13<=h<=13, -28<=k<=28, -14<=I<=14
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Reflections collected
Independent reflections
Completeness to theta = 25.242°
Absorption correction

Max. and min. transmission
Refinement method

Data / restraints / parameters
Goodness-of-fit on F2

Final R indices [I1>2sigma(l)]
R indices (all data)
Extinction coefficient

Largest diff. peak and hole

78302

5710 [R(int) = 0.0527]

99.9 %

Numerical

1 and 0.9203

Full-matrix least-squares on F2
5710/0/ 259

1.036

R1 =0.0262, wR2 = 0.0562
R1 =10.0366, wR2 = 0.0603
n/a

0.457 and -0.365 e. A3
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Table S10. Atomic coordinates ( x 104) and equivalent isotropic displacement parameters (A2x 103)

for i18083. U(eq) is defined as one third of the trace of the orthogonalized Ul tensor.

X y z U(eq)
Br(1) 671(1) 7092(1) 3732(1) 16(1)
0o(1) 3529(1) 9029(1) 6611(1) 19(1)
0(2) 4595(1) 8243(1) 8533(1) 17(1)
N(1) 2709(1) 5839(1) 5063(1) 14(1)
N(2) 2329(1) 5853(1) 7092(1) 14(1)
C(1) 2592(2) 6225(1) 6114(1) 13(1)
C() 2251(2) 5196(1) 6637(1) 13(1)
C@3) 2482(2) 5177(1) 5370(1) 13(1)
C(4) 2763(2) 6963(1) 6164(1) 13(1)
C(5) 2085(2) 7404(1) 5192(1) 13(1)
C(6) 2344(2) 8097(1) 5282(1) 14(1)
C(7) 3225(2) 8361(1) 6399(1) 14(1)
C(8) 3845(2) 7929(1) 7434(1) 14(1)
C(9) 3647(2) 7240(1) 7296(1) 14(1)
C(10) 3483(2) 9441(1) 5488(2) 30(1)
C(11) 5575(2) 7836(1) 9459(1) 19(1)
C(12) 1942(2) 4633(1) 7460(1) 14(1)
C(13) 2765(2) 4037(1) 7535(1) 18(1)
C(14) 2457(2) 3501(1) 8299(2) 22(1)
C(15) 1339(2) 3558(1) 9008(2) 24(1)
C(16) 531(2) 4153(1) 8953(2) 25(1)
c(17) 819(2) 4685(1) 8178(2) 20(1)
C(18) 2430(2) 4629(1) 4416(1) 13(1)
C(19) 1336(2) 4133(1) 4320(1) 16(1)
C(20) 1237(2) 3621(1) 3395(1) 19(1)
C(21) 2233(2) 3601(1) 2561(1) 22(1)
C(22) 3326(2) 4090(1) 2648(2) 22(1)
C(23) 3432(2) 4604(1) 3570(1) 19(1)
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Table S11. Bond lengths [A] and angles [°] for i18083.

Br(1)-C(5)
0(1)-C(7)
0(1)-C(10)
0(2)-C(8)
0(2)-C(11)
N(1)-C(1)
N(1)-C(3)
N(L)-H(1)
N(2)-C(1)
N(2)-C(2)
C(1)-C(4)
C(2)-C(3)
C(2)-C(12)
C(3)-C(18)
C(4)-C(5)
C(4)-C(9)
C(5)-C(6)
C(6)-C(7)
C(6)-H(6)
C(7)-C(8)
C(8)-C(9)
C(9)-H(9)
C(10)-H(10A)
C(10)-H(10B)
C(10)-H(10C)
C(11)-H(11A)
C(11)-H(11B)
C(11)-H(11C)
C(12)-C(17)
C(12)-C(13)
C(13)-C(14)
C(13)-H(13)
C(14)-C(15)
C(14)-H(14)
C(15)-C(16)
C(15)-H(15)

1.9022(13)
1.3634(16)
1.4237(19)
1.3675(16)
1.4328(17)
1.3611(17)
1.3780(17)
0.85(2)
1.3220(18)
1.3839(17)
1.4716(18)
1.3835(19)
1.4714(19)
1.4700(18)
1.3896(18)
1.4073(18)
1.3960(18)
1.3838(19)
0.9500
1.4093(19)
1.3807(18)
0.9500
0.9800
0.9800
0.9800
0.9800
0.9800
0.9800
1.397(2)
1.397(2)
1.391(2)
0.9500
1.387(2)
0.9500
1.391(2)
0.9500
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C(16)-C(17)
C(16)-H(16)
C(17)-H(17)
C(18)-C(19)
C(18)-C(23)
C(19)-C(20)
C(19)-H(19)
C(20)-C(21)
C(20)-H(20)
C(21)-C(22)
C(21)-H(21)
C(22)-C(23)
C(22)-H(22)
C(23)-H(23)

C(7)-0(1)-C(10)
C(8)-0(2)-C(11)
C(1)-N(1)-C(3)
C(1)-N(2)-H(2)
C(3)-N(1)-H(2)
C(1)-N(2)-C(2)
N(2)-C(1)-N(2)
N(2)-C(1)-C(4)
N(1)-C(1)-C(4)
C(3)-C(2)-N(2)
C(3)-C(2)-C(12)
N(2)-C(2)-C(12)
N(1)-C(3)-C(2)
N(1)-C(3)-C(18)
C(2)-C(3)-C(18)
C(5)-C(4)-C(9)
C(5)-C(4)-C(2)
C(9)-C(4)-C(2)
C(4)-C(5)-C(6)
C(4)-C(5)-Br(1)
C(6)-C(5)-Br(1)
C(7)-C(6)-C(5)
C(7)-C(6)-H(6)

1.387(2)
0.9500
0.9500
1.3973(19)
1.401(2)
1.3925(19)
0.9500
1.387(2)
0.9500
1.388(2)
0.9500
1.392(2)
0.9500
0.9500

116.87(12)
117.14(11)
107.92(12)
125.0(13)
127.0(13)
105.44(11)
111.47(12)
124.27(12)
124.26(12)
110.25(12)
128.64(12)
121.11(12)
104.92(12)
122.22(12)
132.74(12)
117.99(12)
124.72(12)
117.28(12)
121.63(12)
121.21(10)
117.05(10)
119.51(12)
120.2
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C(5)-C(6)-H(6)
0O(2)-C(7)-C(6)
0(2)-C(7)-C(8)
C(6)-C(7)-C(8)
0(2)-C(8)-C(9)
0(2)-C(8)-C(7)
C(9)-C(8)-C(7)
C(8)-C(9)-C(4)
C(8)-C(9)-H(9)
C(4)-C(9)-H(9)
O(1)-C(10)-H(10A)
0O(1)-C(10)-H(10B)
H(L0A)-C(10)-H(10B)
0(1)-C(10)-H(10C)
H(L0A)-C(10)-H(10C)
H(10B)-C(10)-H(10C)
0(2)-C(11)-H(11A)
0(2)-C(11)-H(11B)
H(11A)-C(11)-H(11B)
0(2)-C(11)-H(11C)
H(11A)-C(11)-H(11C)
H(11B)-C(11)-H(11C)
C(17)-C(12)-C(13)
C(17)-C(12)-C(2)
C(13)-C(12)-C(2)
C(14)-C(13)-C(12)
C(14)-C(13)-H(13)
C(12)-C(13)-H(13)
C(15)-C(14)-C(13)
C(15)-C(14)-H(14)
C(13)-C(14)-H(14)
C(14)-C(15)-C(16)
C(14)-C(15)-H(15)
C(16)-C(15)-H(15)
C(17)-C(16)-C(15)
C(17)-C(16)-H(16)
C(15)-C(16)-H(16)
C(16)-C(17)-C(12)

120.2
124.88(13)
115.29(12)
119.80(12)
124.90(12)
115.31(12)
119.78(12)
121.05(12)
1195
1195
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
118.92(13)
120.54(13)
120.54(13)
120.48(14)
119.8
119.8
120.17(15)
119.9
119.9
119.62(14)
120.2
120.2
120.43(15)
119.8
119.8
120.37(14)

S-27



C(16)-C(17)-H(17)
C(12)-C(17)-H(17)
C(19)-C(18)-C(23)
C(19)-C(18)-C(3)

C(23)-C(18)-C(3)

C(20)-C(19)-C(18)
C(20)-C(19)-H(19)
C(18)-C(19)-H(19)
C(21)-C(20)-C(19)
C(21)-C(20)-H(20)
C(19)-C(20)-H(20)
C(20)-C(21)-C(22)
C(20)-C(21)-H(21)
C(22)-C(21)-H(21)
C(21)-C(22)-C(23)
C(21)-C(22)-H(22)
C(23)-C(22)-H(22)
C(22)-C(23)-C(18)
C(22)-C(23)-H(23)
C(18)-C(23)-H(23)

119.8
119.8
119.10(13)
119.67(13)
121.19(13)
120.64(14)
119.7
119.7
119.81(14)
120.1
120.1
120.09(14)
120.0
120.0
120.43(15)
119.8
119.8
119.93(14)
120.0
120.0

Symmetry transformations used to generate equivalent atoms:
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Table S12. Anisotropic displacement parameters (A2x 103)for i18083. The anisotropic

displacement factor exponent takes the form: -2n2[ h2a*2Ul + ... + 2 h k a* b* U12]

Ull U22 U33 U23 U13 U12
Br(1) 16(1) 15(1) 14(1) -1(1) -2(1) -1(1)
o(1) 27(1) 10(1) 19(1) -1(1) 2(1) -2(1)
0(2) 20(1) 16(1) 13(1) -3(1) -1(1) -3(1)
N(L) 17(1) 12(1) 13(1) 1(1) 5(1) -1(1)
N(2) 14(1) 13(1) 13(1) -1(1) 2(1) -1(1)
c(1) 13(1) 13(1) 13(1) -1(1) 0(1) 0(1)
C(2) 13(1) 13(1) 13(1) -1(1) 2(1) 0(1)
c(@3) 14(1) 12(1) 14(1) 0(1) 2(1) -1(1)
C(4) 13(1) 12(1) 14(1) -1(1) 5(1) 0(1)
C(5) 13(1) 14(1) 12(1) -2(1) 0(1) -1(1)
C(6) 16(1) 14(1) 14(1) 1(1) 2(1) 2(1)
c(7) 16(1) 10(1) 16(1) -2(1) 5(1) -1(1)
Cc(8) 14(1) 14(1) 12(1) -3(1) 3(1) -2(1)
Cc(9) 15(1) 14(1) 12(1) 0(1) 2(1) 0(1)
C(10) 47(1) 16(1) 25(1) 3(1) 6(1) -9(1)
C(11) 18(1) 23(1) 15(1) -1(1) -1(1) -2(1)
C(12) 17(1) 14(1) 11(1) -1(1) 1(1) -3(1)
C(13) 19(1) 17(1) 16(1) 2(1) 1(1) 1(1)
C(14) 27(1) 17(1) 19(1) 5(1) -3(1) 0(1)
C(15) 36(1) 21(1) 14(1) 4(1) 1(1) -11(1)
C(16) 31(1) 26(1) 20(1) -2(1) 12(1) -10(1)
c(17) 23(1) 18(1) 19(1) -2(1) 8(1) -3(1)
C(18) 16(1) 12(1) 11(1) 1(1) 1(1) 3(1)
C(19) 15(1) 16(1) 15(1) -1(1) 1(1) 1(1)
C(20) 20(1) 16(1) 19(1) -2(1) -4(1) 0(1)
C(21) 35(1) 18(1) 12(1) -2(1) 0(1) 7(1)
C(22) 33(1) 20(1) 16(1) 1(1) 10(1) 7(1)
C(23) 24(1) 16(1) 18(1) 2(1) 7(1) 2(1)
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Crystal data and structure refinement for compound 3w

26 Y

- (51220)

PLATON-Feb 25 03:27:38 2021

Z -106 118117

Pna?2l

Prob

Temp

R =0.09

AES= 0 -32 X

Figure S4. Single X-ray crystal structure of imidazole 3w (the thermal ellipsoid was drawn at the 50% probability level)

Table S13. Crystal data and structure refinement for i18117.

CCDC
Identification code
Empirical formula
Formula weight
Temperature
Wavelength
Crystal system
Space group

Unit cell dimensions

Volume

z

Density (calculated)
Absorption coefficient
F(000)

Crystal size

Theta range for data collection

2082032

18117

C38 H28 N4 O2
572.64

100.0(2) K
154178 A
Orthorhombic
Pna2l
a=8.9585(4) A
b =11.3947(5) A

o= 90°.
B=90°.

¢ = 28.7859(13) A v = 90°.

2938.4(2) A3

4

1.294 Mg/m3

0.644 mm-!

1200

0.320 x 0.090 x 0.060 mm3
3.070 to 66.595°.

S-30




Index ranges

Reflections collected
Independent reflections
Completeness to theta = 66.595°
Absorption correction

Max. and min. transmission
Refinement method

Data / restraints / parameters
Goodness-of-fit on F2

Final R indices [I>2sigma(l)]
R indices (all data)

Absolute structure parameter
Extinction coefficient

Largest diff. peak and hole

-10<=h<=9, -13<=k<=13, -33<=l<=34

27891

5125 [R(int) = 0.1401]

99.7 %

Semi-empirical from equivalents
0.7528 and 0.6024

Full-matrix least-squares on F2
5125/1/403

1.017

R1=0.0871, wR2 = 0.2137
R1=0.1249, wR2 = 0.2411
0.1(4)

n/a

0.550 and -0.323 e.A3
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Table S14. Atomic coordinates ( x 104) and equivalent isotropic displacement parameters (A2x 103)

for i18117. U(eq) is defined as one third of the trace of the orthogonalized U tensor.

X y z U(eq)
0o(1) 1603(7) 3907(5) 5150(2) 36(2)
0(2) 5472(7) 6077(5) 4919(2) 40(2)
N(1) 3283(8) 1445(6) 5762(2) 28(2)
N(2) 1123(9) 2322(6) 5888(3) 28(2)
N(3) 3780(9) 8541(7) 4306(2) 34(2)
N(4) 5962(9) 7675(7) 4171(3) 34(2)
C() 2351(10) 2299(8) 5627(3) 33(2)
C(2) 2570(9) 889(7) 6133(3) 25(2)
C@3) 1206(10) 1447(8) 6209(3) 28(2)
C(4) 2628(10) 3023(7) 5219(3) 31(2)
C(5) 3612(11) 2976(9) 4877(3) 38(2)
C(6) 3227(12) 3909(10) 4564(4) 46(3)
C@) 2011(11) 4432(9) 4741(4) 42(2)
C(8) 3310(10) -78(7) 6384(3) 31(2)
C(9) 4331(10) -788(8) 6145(3) 34(2)
C(10) 5026(10) -1699(8) 6372(3) 36(2)
C(11) 4757(11) -1918(8) 6840(4) 42(2)
C(12) 3749(11) -1208(8) 7076(4) 40(2)
C(13) 3035(11) -311(8) 6852(3) 31(2)
C(14) -41(9) 1206(8) 6522(3) 29(2)
C(15) -585(10) 58(8) 6587(4) 33(2)
C(16) -1799(10) -154(9) 6864(3) 35(2)
C(17) -2559(11) 768(8) 7068(4) 41(2)
C(18) -2030(10) 1905(8) 7021(3) 34(2)
C(19) -789(9) 2123(8) 6744(3) 29(2)
C(20) 4720(10) 7714(7) 4443(3) 29(2)
C(21) 4469(10) 9092(7) 3940(3) 30(2)
C(22) 5837(9) 8569(7) 3850(3) 28(2)
C(23) 4481(10) 6968(8) 4840(3) 33(2)
C(24) 3439(11) 6995(9) 5188(3) 39(2)
C(25) 3831(12) 6079(10) 5505(4) 46(3)
C(26) 5028(12) 5545(8) 5324(3) 39(2)
C(27) 3673(10) 10069(8) 3712(3) 32(2)
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C(28)
C(29)
C(30)
C(31)
C(32)
C(33)
C(34)
C(35)
C(36)
C(37)
C(38)

2642(11)
1827(11)
2067(11)
3109(10)
3911(11)
7041(10)
7492(10)
8664(11)
9441(11)
8983(11)
7807(10)

10714(8)
11622(8)
11889(9)
11268(8)
10352(8)
8817(8)
9985(8)
10196(9)
9280(9)
8128(8)
7904(8)

3959(4)
3764(3)
3286(3)
3036(3)
3247(3)
3516(3)
3427(3)
3134(3)
2925(3)
3011(3)
3296(3)

38(2)
41(2)
39(2)
32(2)
32(2)
31(2)
34(2)
36(2)
41(2)
35(2)
35(2)
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Table S15. Bond lengths [A] and angles [] for i18117.

O(1)-C(7)
0(1)-C(4)
0(2)-C(23)
0(2)-C(26)
N(1)-C(2)
N(1)-C(2)
N(2)-C(1)
N(2)-C(3)
N(2)-H(2)
N(3)-C(20)
N(3)-C(21)
N(4)-C(20)
N(4)-C(22)
N(4)-H(4)
C(1)-C(4)
C(2)-C(3)
C(2)-C(8)
C(3)-C(14)
C(4)-C(5)
C(5)-C(6)
C(5)-H(5)
C(6)-C(7)
C(6)-H(6)
C(7)-H(7)
C(8)-C(13)
C(8)-C(9)
C(9)-C(10)
C(9)-H(9)
C(10)-C(11)
C(10)-H(10)
C(11)-C(12)
C(11)-H(11)
C(12)-C(13)
C(12)-H(12)
C(13)-H(13)
C(14)-C(19)

1.371(12)
1.377(10)
1.368(11)
1.372(11)
1.339(11)
1.398(11)
1.332(12)
1.361(12)
0.91(10)
1.324(12)
1.374(11)
1.362(12)
1.380(12)
0.90(11)
1.458(12)
1.395(12)
1.474(12)
1.461(12)
1.323(13)
1.435(15)
0.9500
1.341(15)
0.9500
0.9500
1.397(12)
1.402(13)
1.375(12)
0.9500
1.389(14)
0.9500
1.390(14)
0.9500
1.367(13)
0.9500
0.9500
1.397(12)

S-34



C(14)-C(15)
C(15)-C(16)
C(15)-H(15)
C(16)-C(17)
C(16)-H(16)
C(17)-C(18)
C(17)-H(17)
C(18)-C(19)
C(18)-H(18)
C(19)-H(19)
C(20)-C(23)
C(21)-C(22)
C(21)-C(27)
C(22)-C(33)
C(23)-C(24)
C(24)-C(25)
C(24)-H(24)
C(25)-C(26)
C(25)-H(25)
C(26)-H(26)
C(27)-C(28)
C(27)-C(32)
C(28)-C(29)
C(28)-H(28)
C(29)-C(30)
C(29)-H(29)
C(30)-C(31)
C(30)-H(30)
C(31)-C(32)
C(31)-H(31)
C(32)-H(32)
C(33)-C(38)
C(33)-C(34)
C(34)-C(35)
C(34)-H(34)
C(35)-C(36)
C(35)-H(35)
C(36)-C(37)

1.408(12)
1.369(13)
0.9500
1.383(14)
0.9500
1.386(13)
0.9500
1.390(12)
0.9500
0.9500
1.441(13)
1.387(12)
1.476(13)
1.473(12)
1.368(14)
1.431(15)
0.9500
1.339(15)
0.9500
0.9500
1.378(13)
1.392(13)
1.386(13)
0.9500
1.424(14)
0.9500
1.376(13)
0.9500
1.406(13)
0.9500
0.9500
1.397(12)
1.414(12)
1.368(13)
0.9500
1.392(14)
0.9500
1.397(14)
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C(36)-H(36)
C(37)-C(38)
C(37)-H(37)
C(38)-H(38)

C(7)-0(1)-C(4)

C(23)-0(2)-C(26)

C(1)-N(1)-C(2)
C(1)-N(@2)-CQ)
C(1)-N(2)-H(2)
C(3)-N(2)-H(2)

C(20)-N(3)-C(21)
C(20)-N(4)-C(22)

C(20)-N(4)-H(4)
C(22)-N(4)-H(4)
N(2)-C(1)-N(2)
N(2)-C(1)-C(4)
N(1)-C(1)-C(4)
C(3)-C(2)-N(1)
C(3)-C(2)-C(8)
N(1)-C(2)-C(8)
N(2)-C(3)-C(2)
N(2)-C(3)-C(14)
C(2)-C(3)-C(14)
C(5)-C(4)-0(1)
C(5)-C(4)-C(2)
O(1)-C(4)-C(1)
C(4)-C(5)-C(6)
C(4)-C(5)-H(5)
C(6)-C(5)-H(5)
C(7)-C(6)-C(5)
C(7)-C(6)-H(6)
C(5)-C(6)-H(6)
C(6)-C(7)-O(1)
C(6)-C(7)-H(7)
O(1)-C(7)-H(7)
C(13)-C(8)-C(9)
C(13)-C(8)-C(2)

0.9500
1.360(13)
0.9500
0.9500

105.4(7)
106.3(7)
105.4(7)
108.8(8)
125(6)
126(6)
105.6(8)
107.2(8)
130(7)
122(7)
111.5(8)
125.7(8)
122.6(8)
108.2(7)
131.2(8)
120.6(7)
106.1(8)
120.9(8)
132.8(8)
111.5(8)
133.7(9)
114.7(8)
106.0(9)
127.0
127.0
106.7(9)
126.7
126.7
110.4(9)
124.8
124.8
118.6(8)
122.4(8)
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C(9)-C(8)-C(2)
C(10)-C(9)-C(8)
C(10)-C(9)-H(9)
C(8)-C(9)-H(9)
C(9)-C(10)-C(11)
C(9)-C(10)-H(10)
C(11)-C(10)-H(10)
C(10)-C(11)-C(12)
C(10)-C(11)-H(11)
C(12)-C(11)-H(11)
C(13)-C(12)-C(11)
C(13)-C(12)-H(12)
C(11)-C(12)-H(12)
C(12)-C(13)-C(8)
C(12)-C(13)-H(13)
C(8)-C(13)-H(13)
C(19)-C(14)-C(15)
C(19)-C(14)-C(3)
C(15)-C(14)-C(3)
C(16)-C(15)-C(14)
C(16)-C(15)-H(15)
C(14)-C(15)-H(15)
C(15)-C(16)-C(17)
C(15)-C(16)-H(16)
C(17)-C(16)-H(16)
C(16)-C(17)-C(18)
C(16)-C(17)-H(17)
C(18)-C(17)-H(17)
C(17)-C(18)-C(19)
C(17)-C(18)-H(18)
C(19)-C(18)-H(18)
C(18)-C(19)-C(14)
C(18)-C(19)-H(19)
C(14)-C(19)-H(19)
N(3)-C(20)-N(4)
N(3)-C(20)-C(23)
N(4)-C(20)-C(23)
N(3)-C(21)-C(22)

119.0(8)
119.9(9)
120.0
120.0
121.1(9)
1195
1195
118.9(9)
120.6
120.6
120.6(9)
119.7
119.7
121.0(9)
1195
1195
117.8(8)
120.6(8)
121.5(8)
121.2(9)
119.4
119.4
120.2(9)
119.9
119.9
120.1(9)
120.0
120.0
119.7(9)
120.1
120.1
120.9(8)
1196
1196
111.8(8)
124.2(8)
124.0(8)
110.1(8)
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N(3)-C(21)-C(27)
C(22)-C(21)-C(27)
N(4)-C(22)-C(21)

N(4)-C(22)-C(33)

C(21)-C(22)-C(33)
0(2)-C(23)-C(24)

0(2)-C(23)-C(20)

C(24)-C(23)-C(20)
C(23)-C(24)-C(25)
C(23)-C(24)-H(24)
C(25)-C(24)-H(24)
C(26)-C(25)-C(24)
C(26)-C(25)-H(25)
C(24)-C(25)-H(25)
C(25)-C(26)-0(2)

C(25)-C(26)-H(26)
0(2)-C(26)-H(26)

C(28)-C(27)-C(32)
C(28)-C(27)-C(21)
C(32)-C(27)-C(21)
C(27)-C(28)-C(29)
C(27)-C(28)-H(28)
C(29)-C(28)-H(28)
C(28)-C(29)-C(30)
C(28)-C(29)-H(29)
C(30)-C(29)-H(29)
C(31)-C(30)-C(29)
C(31)-C(30)-H(30)
C(29)-C(30)-H(30)
C(30)-C(31)-C(32)
C(30)-C(31)-H(31)
C(32)-C(31)-H(31)
C(27)-C(32)-C(31)
C(27)-C(32)-H(32)
C(31)-C(32)-H(32)
C(38)-C(33)-C(34)
C(38)-C(33)-C(22)
C(34)-C(33)-C(22)

118.0(8)
131.9(8)
105.3(8)
121.3(8)
133.4(8)
109.8(8)
118.2(8)
131.9(9)
106.5(9)
126.8
126.8
106.1(9)
126.9
126.9
111.3(9)
1243
1243
118.4(9)
119.7(8)
121.9(8)
122.8(9)
118.6
118.6
118.1(9)
121.0
121.0
119.9(9)
120.0
120.0
120.1(8)
120.0
120.0
120.7(9)
119.7
119.7
118.6(8)
120.8(8)
120.5(8)
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C(35)-C(34)-C(33)
C(35)-C(34)-H(34)
C(33)-C(34)-H(34)
C(34)-C(35)-C(36)
C(34)-C(35)-H(35)
C(36)-C(35)-H(35)
C(35)-C(36)-C(37)
C(35)-C(36)-H(36)
C(37)-C(36)-H(36)
C(38)-C(37)-C(36)
C(38)-C(37)-H(37)
C(36)-C(37)-H(37)
C(37)-C(38)-C(33)
C(37)-C(38)-H(38)
C(33)-C(38)-H(38)

119.8(9)
120.1
120.1
121.2(9)
119.4
119.4
118.7(9)
120.6
120.6
120.8(9)
1196
1196
120.8(8)
1196
1196

Symmetry transformations used to generate equivalent atoms:
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Table S16. Anisotropic displacement parameters (A2x 103)for i18117. The anisotropic

displacement factor exponent takes the form: -2n2[ h2a*2Ul + ... + 2 h k a* b* U12]

Ull U22 U33 U23 U13 U12
0(1) 33(3) 34(3) 41(4) 13(3) -2(3) 2(3)
0(2) 46(4) 36(4) 40(4) 703) 0(3) -2(3)
N(L) 30(4) 25(4) 29(4) 7(3) -2(3) 1(3)
N(2) 30(4) 22(4) 31(4) A(3) -1(3) 3(3)
N(3) 38(5) 33(4) 32(4) 0(3) -1(3) -8(3)
N(4) 42(5) 29(4) 31(4) -4(3) -3(4) -3(3)
c() 37(5) 27(5) 34(5) 9(4) -3(4) -7(4)
c(2) 18(4) 29(4) 29(5) 2(4) -5(3) -4(3)
C(3) 35(5) 27(4) 24(4) -3(4) 0(4) -3(4)
c() 36(5) 26(5) 31(5) 6(4) -2(4) 2(4)
C(5) 41(5) 41(6) 32(5) 3(4) 11(4) 0(4)
C(6) 47(6) 53(6) 37(5) 17(5) -6(5) -10(5)
() 40(6) 39(6) 48(6) 21(5) -2(5) -4(4)
C(8) 29(5) 23(5) 41(5) 5(4) -1(4) 7(3)
C(9) 36(5) 28(5) 38(5) -2(4) 3(4) 3(4)
C(10) 33(5) 31(5) 45(6) -9(4) 7(4) 10(4)
c(11) 41(5) 31(5) 55(6) 2(5) -21(5) -2(4)
C(12) 47(6) 32(5) 41(5) -1(4) -11(4) 2(4)
C(13) 39(5) 30(5) 26(5) -2(4) 0(4) -4(4)
C(14) 25(4) 31(5) 30(5) -5(4) -11(4) 1(4)
C(15) 34(5) 25(5) 40(5) 4(4) 10(4) 1(4)
C(16) 32(5) 37(5) 35(5) 5(4) -5(4) -6(4)
c(17) 31(5) 42(6) 50(6) 14(5) 3(4) 1(4)
C(18) 36(5) 36(5) 29(5) 0(4) -6(4) 12(4)
C(19) 26(4) 33(5) 29(5) 5(4) -8(4) 2(3)
C(20) 33(5) 25(4) 30(5) -4(4) -4(4) -3(4)
C(21) 37(5) 28(5) 25(4) -6(4) -3(4) 1(4)
C(22) 31(5) 24(4) 30(5) -4(4) 0(4) -2(3)
C(23) 34(5) 33(5) 31(5) 6(4) -5(4) 2(4)
C(24) 45(6) 40(5) 32(5) 3(5) -3(4) -2(4)
C(25) 49(6) 53(6) 36(5) 4(5) 0(5) -14(5)
C(26) 48(6) 36(5) 34(5) 10(4) -2(5) -9(5)
c(27) 30(5) 25(5) 40(5) -4(4) 5(4) -4(4)
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C(28) 39(6) 38(5) 37(5) 3(4) 3(4) -2(4)

C(29) 44(6) 36(5) 43(6) 10(4) -1(5) 5(4)
C(30) 40(5) 39(5) 39(5) 1(4) -4(4) 2(4)
C(31) 44(5) 29(5) 24(4) 5(4) 1(4) -3(4)
C(32) 41(5) 22(4) 34(5) -1(4) -5(4) -2(4)
C(33) 34(5) 30(5) 29(5) 4(4) 3(4) -2(4)
C(34) 34(5) 38(5) 30(5) -8(4) -9(4) -2(4)
C(35) 45(6) 31(5) 33(5) 11(4) -6(4) -11(4)
C(36) 39(6) 49(6) 35(5) 1(5) 1(4) -5(4)
C(37) 38(5) 38(5) 30(5) -5(4) 2(4) 7(4)
C(38) 47(6) 28(5) 31(5) -3(4) -1(4) 6(4)

Crystal data and structure refinement for compound 4h
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Figure S5. Single X-ray crystal structure of imidazole 4h (the thermal ellipsoid was drawn at the 50% probability level)

Table S17. Crystal data and structure refinement for i18116.

CcDC 2082036
Identification code 18116
Empirical formula C17 H12 N2 S2
Formula weight 308.41
Temperature 100.0(2) K
Wavelength 0.71073 A
Crystal system Monoclinic
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Space group

Unit cell dimensions

Volume

Z

Density (calculated)
Absorption coefficient

F(000)

Crystal size

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta = 25.242°
Absorption correction

Max. and min. transmission
Refinement method

Data / restraints / parameters
Goodness-of-fit on F2

Final R indices [I1>2sigma(l)]
R indices (all data)

Extinction coefficient

Largest diff. peak and hole

P21/c
a=11.1404(4) A
b = 14.6012(6) A
c=9.2447(3) A
1455.89(9) A3

4

1.407 Mg/m?3
0.359 mm-!

640

0.210 x 0.160 x 0.058 mm3
2.669 to 27.102°.

o=90°.
=104.4970(10)°.
v =90°.

-13<=h<=14, -18<=k<=18, -11<=I<=11

42960

3206 [R(int) = 0.0754]

99.9 %

Numerical

1and 0.9613

Full-matrix least-squares on F2
3206/0/191

1.049

R1=0.0427, wR2 = 0.0999
R1 =0.0566, wR2 = 0.1065
n/a

0.593 and -0.453 e.A-3
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Table S18. Atomic coordinates ( x 104) and equivalent isotropic displacement parameters (A2x 103)

for i18116. U(eq) is defined as one third of the trace of the orthogonalized U tensor.

X y z U(eq)
S(1) 3650(1) 3829(1) 9063(1) 24(1)
S(2) 4148(1) 4670(1) 2772(1) 29(1)
C(15) 2296(1) 4673(1) 4269(1) 34(1)
S(2") 2296(1) 4673(1) 4269(1) 34(1)
C(15) 4148(1) 4670(1) 2772(1) 29(1)
N(1) 5217(2) 2647(1) 6984(2) 16(1)
N(2) 5418(1) 3202(1) 4828(2) 15(1)
C@1) 5913(2) 2659(1) 5978(2) 15(1)
C() 4213(2) 3213(1) 6462(2) 16(1)
C@3) 4354(2) 3557(1) 5123(2) 16(1)
C(4) 7067(2) 2138(1) 6133(2) 16(1)
C(5) 7933(2) 2442(2) 5378(2) 21(1)
C(6) 9021(2) 1964(2) 5494(2) 28(1)
C(7) 9280(2) 1193(2) 6387(3) 30(1)
C(8) 8436(2) 886(2) 7146(2) 26(1)
C(9) 7320(2) 1351(1) 7011(2) 20(1)
C(10) 3274(2) 3351(1) 7298(2) 18(1)
C(11) 2032(2) 3115(2) 6872(2) 24(1)
C(12) 1413(2) 3327(2) 8010(3) 27(1)
C(13) 2166(2) 3705(2) 9238(2) 25(1)
C(14) 3623(2) 4231(1) 4113(2) 18(1)
C(16) 2118(2) 5342(2) 2856(3) 34(1)
C(17) 3036(2) 5339(2) 2142(2) 29(1)

S-43



Table S19. Bond lengths [A] and angles [°] for i18116.

S(1)-C(13)
S(1)-C(10)
S(2)-C(17)
S(2)-C(14)
C(15)-C(16)
C(15)-C(14)
C(15)-H(15)
S(2)-C(16)
S(2))-C(14)
C(15')-C(17)
C(15')-C(14)
C(15)-H(15
N(1)-C(2)
N(1)-C(2)
N(1)-H(1)
N(2)-C(1)
N(2)-C(3)
C(1)-C(4)
C(2)-C(3)
C(2)-C(10)
C(3)-C(14)
C(4)-C(9)
C(4)-C(5)
C(5)-C(6)
C(5)-H(5)
C(6)-C(7)
C(6)-H(6)
C(7)-C(8)
C(7)-H(7)
C(8)-C(9)
C(8)-H(8)
C(9)-H(9)
C(10)-C(11)
C(11)-C(12)
C(11)-H(11)
C(12)-C(13)

1.7102)
1.7265(19)
1.571(3)
1.629(2)
1.603(3)
1.653(2)
0.9500
1.603(3)
1.653(2)
1.571(3)
1.629(2)
0.9500
1.351(2)
1.378(2)
0.8800
1.330(2)
1.381(2)
1.470(3)
1.381(3)
1.462(3)
1.458(3)
1.394(3)
1.398(3)
1.379(3)
0.9500
1.383(3)
0.9500
1.381(3)
0.9500
1.394(3)
0.9500
0.9500
1.384(3)
1.428(3)
0.9500
1.349(3)
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C(12)-H(12)
C(13)-H(13)
C(16)-C(17)
C(16)-H(16)
C(17)-H(17)

C(13)-S(1)-C(10)
C(17)-S(2)-C(14)
C(16)-C(15)-C(14)
C(16)-C(15)-H(15)
C(14)-C(15)-H(15)
C(16)-S(2))-C(14)
C(17)-C(15))-C(14)
C(17)-C(15)-H(15)
C(14)-C(15')-H(15)
C(1)-N(1)-C(2)
C(1)-N(1)-H(2)
C(2)-N(1)-H(2)
C(1)-N(2)-C(3)
N(2)-C(1)-N(2)
N(2)-C(1)-C(4)
N(1)-C(1)-C(4)
N(1)-C(2)-C(3)
N(1)-C(2)-C(10)
C(3)-C(2)-C(10)
C(2)-C(3)-N(2)
C(2)-C(3)-C(14)
N(2)-C(3)-C(14)
C(9)-C(4)-C(5)
C(9)-C(4)-C(1)
C(5)-C(4)-C(1)
C(6)-C(5)-C(4)
C(6)-C(5)-H(5)
C(4)-C(5)-H(5)
C(5)-C(6)-C(7)
C(5)-C(6)-H(6)
C(7)-C(6)-H(6)
C(8)-C(7)-C(6)

0.9500
0.9500
1.349(4)
0.9500
0.9500

92.01(10)
97.24(12)
95.60(12)
132.2
132.2
95.60(12)
97.24(12)
131.4
131.4
107.87(15)
126.1
126.1
105.66(15)
111.30(17)
124.35(17)
124.35(17)
105.46(16)
121.57(17)
132.98(18)
109.71(17)
130.45(18)
119.73(16)
119.24(18)
121.90(18)
118.87(18)
120.2(2)
119.9
119.9
120.5(2)
119.8
119.8
120.0(2)
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C(8)-C(7)-H(7) 120.0

C(6)-C(7)-H(7) 120.0
C(7)-C(8)-C(9) 120.1(2)
C(7)-C(8)-H(8) 119.9
C(9)-C(8)-H(8) 119.9
C(4)-C(9)-C(8) 120.0(2)
C(4)-C(9)-H(9) 120.0
C(8)-C(9)-H(9) 120.0
C(11)-C(10)-C(2) 127.68(18)
C(11)-C(10)-S(1) 111.02(15)
C(2)-C(10)-S(1) 121.27(15)
C(10)-C(11)-C(12) 111.62(19)
C(10)-C(11)-H(11) 124.2
C(12)-C(11)-H(11) 124.2
C(13)-C(12)-C(11) 113.3(2)
C(13)-C(12)-H(12) 123.4
C(11)-C(12)-H(12) 123.4
C(12)-C(13)-S(1) 112.07(16)
C(12)-C(13)-H(13) 124.0
S(1)-C(13)-H(13) 124.0
C(3)-C(14)-S(2) 120.27(15)
C(3)-C(14)-C(15") 120.27(15)
C(3)-C(14)-C(15) 125.21(15)
S(2)-C(14)-C(15) 114.37(12)
C(3)-C(14)-S(2) 125.21(15)
C(15')-C(14)-S(2) 114.37(12)
C(17)-C(16)-C(15) 116.25(19)
C(17)-C(16)-S(2)) 116.25(19)
C(17)-C(16)-H(16) 121.9
C(15)-C(16)-H(16) 121.9
C(16)-C(17)-S(2) 116.47(18)
C(16)-C(17)-C(15") 116.47(18)
C(16)-C(17)-H(17) 121.8
S(2)-C(17)-H(17) 121.8

Symmetry transformations used to generate equivalent atoms:
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Table S20. Anisotropic displacement parameters (A2x 103)for i18116. The anisotropic

displacement factor exponent takes the form: -2n2[ h2a*2Ul + ... + 2 h k a* b* U12]

Ull U22 U33 U23 U13 U12
S(1) 26(1) 29(1) 19(1) -3(1) 8(1) 4(1)
5(2) 36(1) 23(1) 23(1) 4(1) -1(1) 2(1)
C(15) 32(1) 36(1) 32(1) 8(1) 4(1) 8(1)
S(2) 32(1) 36(1) 32(1) 8(1) 4(1) 8(1)
C(15)  36(1) 23(1) 23(1) 4(1) -1(1) 2(1)
N(L) 18(1) 18(1) 12(1) 1(1) 5(1) 1(1)
N(2) 18(1) 16(1) 12(1) -1(1) 3(1) -1(1)
c(1) 17(1) 16(1) 12(1) -2(1) 4(1) -4(1)
c(2) 17(1) 18(1) 14(1) -3(1) 4(1) 0(1)
C(3) 18(1) 17(1) 13(1) -3(1) 4(1) -1(1)
C(4) 17(1) 19(1) 12(1) -4(1) 3(1) -1(1)
C(5) 21(1) 26(1) 16(1) -1(1) 5(1) -2(1)
C(6) 19(1) 40(1) 26(1) -5(1) 9(1) -4(1)
c(7) 21(1) 38(1) 30(1) -9(1) 4(1) 8(1)
C(8) 31(1) 23(1) 23(1) -1(1) 3(1) 8(1)
C(9) 24(1) 20(1) 18(1) -1(1) 7(1) 1(1)
C(10) 24(1) 18(1) 14(1) 0(1) 7(1) 2(1)
C(11) 26(1) 27(1) 22(1) -2(1) 13(1) 0(1)
C(12) 24(1) 28(1) 32(1) -1(1) 14(1) -1(1)
C(13) 33(1) 23(1) 25(1) 0(1) 15(1) 4(1)
C(14) 22(1) 18(1) 14(1) -2(1) 3(1) 1(1)
C(16) 29(1) 31(1) 36(1) -10(1) -6(1) 11(1)
c(17) 44(1) 22(1) 18(1) 1(1) 0(1) -6(1)
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Crystal data and structure refinement for compound 3z
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Figure S6. Single X-ray crystal structure of imidazole 3z (the thermal ellipsoid was drawn at the 50% probability level)

Table S21. Crystal data and structure refinement for i18259.

CcbC
Identification code
Empirical formula
Formula weight
Temperature
Wavelength
Crystal system
Space group

Unit cell dimensions

Volume

VA

Density (calculated)
Absorption coefficient

F(000)

Crystal size

Theta range for data collection
Index ranges

Reflections collected

Independent reflections

2098033
18259
C19 H20 N2
276.37
100.0(2) K
0.71073 A
Orthorhombic
Pbca
a=16.5878(5) A a=90°,
b =9.2549(3) A B=90°.
¢ =20.0075(6) A y=90°
3071.52(16) A3
8
1.195 Mg/m?
0.070 mm-?
1184
0.317 x 0.169 x 0.167 mm3
2.036 to 27.101°.
-21<=h<=21, -11<=k<=11, -25<=I<=25
61188

3375 [R(int) = 0.0853]
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Completeness to theta = 25.242°

Absorption correction

Max. and min. transmission
Refinement method

Data / restraints / parameters
Goodness-of-fit on F2

Final R indices [I>2sigma(l)]
R indices (all data)
Extinction coefficient

Largest diff. peak and hole

100.0 %

Numerical

1 and 0.8011

Full-matrix least-squares on F2
3375/0/191

1.056

R1 =0.0398, wR2 = 0.0900
R1 =0.0529, wR2 = 0.0972
n/a

0.240 and -0.210 e.A3
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Table S22. Atomic coordinates ( x 104) and equivalent isotropic displacement parameters (A2x 103)

for i18259. U(eq) is defined as one third of the trace of the orthogonalized U tensor.

X y z U(eq)
N(1) 3099(1) 6079(1) 2710(1) 18(1)
N(2) 2590(1) 3912(1) 2893(1) 18(1)
C@) 2505(1) 5176(1) 2563(1) 18(1)
C(2) 3585(1) 5355(1) 3165(1) 17(1)
C@3) 3279(1) 3998(1) 3281(1) 17(1)
C(4) 1789(1) 5538(1) 2141(1) 21(1)
C(5) 1495(1) 4318(1) 1688(1) 21(1)
C(6) 2083(1) 3931(2) 1132(1) 27(2)
C@) 1795(1) 2644(2) 721(1) 34(1)
C(8) 4276(1) 6111(1) 3471(1) 18(1)
C(9) 4732(1) 7083(1) 3093(1) 21(1)
C(10) 5367(1) 7840(1) 3379(1) 24(1)
C(11) 5560(1) 7632(2) 4046(1) 25(1)
C(12) 5109(1) 6679(1) 4428(1) 24(1)
C(13) 4470(1) 5929(1) 4146(1) 21(1)
C(14) 3537(1) 2754(1) 3684(1) 18(1)
C(15) 4348(1) 2343(1) 3715(1) 21(1)
C(16) 4576(1) 1109(2) 4061(1) 26(1)
c(17) 4000(1) 265(2) 4381(1) 28(1)
C(18) 3198(1) 677(2) 4362(1) 25(1)
C(19) 2966(1) 1915(1) 4020(1) 21(1)
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Table S23. Bond lengths [A] and angles [°] for i18259.

N(1)-C(2)
N(1)-C(2)
N(2)-C(1)
N(2)-C(3)
N(2)-H(2)
C(1)-C(4)
C(2)-C(3)
C(2)-C(8)
C(3)-C(14)
C(4)-C(5)
C(4)-H(4A)
C(4)-H(4AB)
C(5)-C(6)
C(5)-H(5A)
C(5)-H(5AB)
C(6)-C(7)
C(6)-H(6A)
C(6)-H(6AB)
C(7)-H(7A)
C(7)-H(7B)
C(7)-H(7C)
C(8)-C(13)
C(8)-C(9)
C(9)-C(10)
C(9)-H(9)
C(10)-C(11)
C(10)-H(10)
C(11)-C(12)
C(11)-H(11)
C(12)-C(13)
C(12)-H(12)
C(13)-H(13)
C(14)-C(19)
C(14)-C(15)
C(15)-C(16)
C(15)-H(15)

1.3252(17)
1.3889(16)
1.3501(16)
1.3831(16)
0.8800
1.4960(18)
1.3748(17)
1.4746(18)
1.4697(17)
1.5278(18)
0.9900
0.9900
1.521(2)
0.9900
0.9900
1.524(2)
0.9900
0.9900
0.9800
0.9800
0.9800
1.3983(18)
1.3984(18)
1.3885(19)
0.9500
1.386(2)
0.9500
1.386(2)
0.9500
1.3874(19)
0.9500
0.9500
1.3983(19)
1.3998(19)
1.3876(18)
0.9500
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C(16)-C(17)
C(16)-H(16)
C(17)-C(18)
C(17)-H(17)
C(18)-C(19)
C(18)-H(18)
C(19)-H(19)

C(1)-N(1)-C(2)
C(1)-N(@2)-CQ)
C(1)-N(2)-H(2)
C(3)-N(2)-H(2)
N(1)-C(1)-N(2)
N(1)-C(1)-C(4)
N(2)-C(1)-C(4)
C(3)-C(2)-N(1)
C(3)-C(2)-C(8)
N(1)-C(2)-C(8)
C(2)-C(3)-N(2)
C(2)-C(3)-C(14)
N(2)-C(3)-C(14)
C(1)-C(4)-C(5)

C(1)-C(4)-H(4A)
C(5)-C(4)-H(4A)
C(1)-C(4)-H(4AB)
C(5)-C(4)-H(4AB)
H(4A)-C(4)-H(4AB)

C(6)-C(5)-C(4)

C(6)-C(5)-H(5A)
C(4)-C(5)-H(5A)
C(6)-C(5)-H(5AB)
C(4)-C(5)-H(5AB)
H(5A)-C(5)-H(5AB)

C(5)-C(6)-C(7)

C(5)-C(6)-H(6A)
C(7)-C(6)-H(6A)

C(5)-C(6)-H(6AB)
C(7)-C(6)-H(6AB)

1.390(2)
0.9500
1.384(2)
0.9500
1.3890(18)
0.9500
0.9500

105.83(10)
108.05(11)
126.0
126.0
111.16(11)
125.05(11)
123.56(12)
109.61(11)
130.63(11)
119.63(11)
105.34(11)
134.39(12)
120.25(11)
114.98(11)
1085
1085
1085
1085
107.5
113.79(11)
108.8
108.8
108.8
108.8
107.7
112.17(12)
109.2
109.2
109.2
109.2
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H(6A)-C(6)-H(6AB)

C(6)-C(7)-H(7A)
C(6)-C(7)-H(7B)
H(7A)-C(7)-H(7B)
C(6)-C(7)-H(7C)
H(7A)-C(7)-H(7C)
H(7B)-C(7)-H(7C)
C(13)-C(8)-C(9)
C(13)-C(8)-C(2)
C(9)-C(8)-C(2)
C(10)-C(9)-C(8)
C(10)-C(9)-H(9)
C(8)-C(9)-H(9)
C(11)-C(10)-C(9)
C(11)-C(10)-H(10)
C(9)-C(10)-H(10)
C(10)-C(11)-C(12)
C(10)-C(11)-H(11)
C(12)-C(11)-H(11)
C(11)-C(12)-C(13)
C(11)-C(12)-H(12)
C(13)-C(12)-H(12)
C(12)-C(13)-C(8)
C(12)-C(13)-H(13)
C(8)-C(13)-H(13)
C(19)-C(14)-C(15)
C(19)-C(14)-C(3)
C(15)-C(14)-C(3)
C(16)-C(15)-C(14)
C(16)-C(15)-H(15)
C(14)-C(15)-H(15)
C(15)-C(16)-C(17)
C(15)-C(16)-H(16)
C(17)-C(16)-H(16)
C(18)-C(17)-C(16)
C(18)-C(17)-H(17)
C(16)-C(17)-H(17)
C(17)-C(18)-C(19)

107.9
109.5
109.5
109.5
109.5
109.5
109.5
118.37(12)
121.48(12)
120.08(11)
120.85(13)
1196
1196
120.08(13)
120.0
120.0
119.70(13)
120.2
120.2
120.43(13)
119.8
119.8
120.55(13)
119.7
119.7
118.59(12)
120.12(12)
121.23(12)
120.52(13)
119.7
119.7
120.34(13)
119.8
119.8
119.57(13)
120.2
120.2
120.45(13)
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C(17)-C(18)-H(18)
C(19)-C(18)-H(18)
C(18)-C(19)-C(14)
C(18)-C(19)-H(19)
C(14)-C(19)-H(19)

119.8
119.8
120.51(13)
119.7
119.7

Symmetry transformations used to generate equivalent atoms:
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Table S24. Anisotropic displacement parameters (A2x 103)for i18259. The anisotropic

displacement factor exponent takes the form: -2n2[ h2a*2Ul + ... + 2 h k a* b* U12]

Ull U22 U33 U23 U13 U12
N(L) 21(1) 15(1) 19(1) 0(1) -1(1) 2(1)
N(2) 19(1) 14(1) 21(1) 1(1) -2(1) 0(1)
c(1) 22(1) 14(1) 19(1) 0(1) -1(1) 2(1)
C(2) 19(1) 16(1) 16(1) 0(1) -1(1) 2(1)
c@) 19(1) 16(1) 17(1) -1(1) -1(1) 2(1)
C(4) 22(1) 17(1) 25(1) 2(1) -4(1) 2(1)
C(5) 22(1) 18(1) 24(1) 3(1) -4(1) -1(1)
C(6) 31(1) 25(1) 24(1) 0(1) -1(1) -2(1)
c(7) 44(1) 31(1) 28(1) -5(1) -4(1) -1(1)
Cc(8) 18(1) 14(1) 22(1) -2(1) 0(1) 3(1)
C(9) 21(1) 19(1) 23(1) 0(1) 0(1) 2(1)
C(10) 21(1) 18(1) 34(1) -1(1) 3(1) 0(1)
C(11) 21(1) 20(1) 35(1) -8(1) -4(1) 1(1)
C(12) 27(1) 23(1) 22(1) -5(1) -5(1) 6(1)
C(13) 24(1) 17(1) 22(1) -2(1) 1(1) 2(1)
C(14) 24(1) 14(1) 16(1) -2(1) -2(1) 1(1)
C(15) 25(1) 17(1) 21(1) -2(1) -2(1) 1(1)
C(16) 29(1) 20(1) 28(1) -4(1) 7(2) 6(1)
c(17) 41(1) 17(1) 25(1) 2(1) 7(2) 5(1)
C(18) 36(1) 19(1) 22(1) 2(1) -1(1) -2(1)
C(19) 23(1) 20(1) 20(1) 0(1) -1(1) 1(1)
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Current Data Parameters

NAME KHA 562-1 F15-43

EXPNO 1

PROCNO 1

F2 - Acquisition Parameters

Date_ 20201111

Time 13.54

INSTRUM spect

PROBHD 5 mm PABBO BB/

PULPROG zg30

TD 32768

SOLVENT DMSO N

NS 16

DS 0 | \

SWH 9009.009 Hz

FIDRES 0.274933 Hz N

F.te) 1.8186240 sec

RG 20.72 H

DW B5.500 usec

DE 7.62 usec 3a

TE 298.0 K

D1 2.00000000 sec

TDO 1

======== CHANNEL f

SFO1 500.1335009 MHz

NUC1 1H

Pl 14.00 usec

PLW1 19.95299911 W

F2 - Processing parameters

SI 32768

SF 500.1200052 MHz

WDW EM

SSB 0

1B 0 Hz

GB 0

PC 1.00
A N

I T T T T T T T T T T T T T T T T T T T T T T T

135 13.0 125 120 115 110 105 100 95 S0 85 80 75 70 65 60 55 50 45 40 35 3.0 ppm

o [ ’m/ﬁ © 'ﬁﬁ
2 2l 12l=(z|12|=
- | IN[OlN[N -

Figure S6. 'H NMR spectrum of compound 3a (500 MHz, DMSO-ds, 25 °C)
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— 146.10
137.69
135.68
131.59
130.85
129.26
129.23
128.99
128.86
128.82

Current Data Parameters

128,76

128.36

127.66

127.12

125,77

=

40,50
40.33

40,25

40,16
40.00
39.83

NAME KHA 562-1I F15-43
EXPNO 3
PROCNQ 1
F2 - Acquisition Parameters
Date_ 20201115
Time 10.00
INSTRUM spect
PROBHD 5 mm PABBO BB/ N
PULPROG z2gpg30 N
TD 34612 |
SCOLVENT DMSO
NS 12624 N
DS 0 H
SWH 28846.154 Hz
FIDRES 0.833415 Hz 3a
-te} 0.5999413 sec
RG 200.35
DW 17.333 usec
DE 6.50 usec
TE 2%98.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL £ =i
125.7716219% MHz
13C
10.75 usec
50.11899%48 W
CHANNEL £ =
500.1320005 MHz
1H
CPDPRG[2 waltzl6é
PCPD2 80.00 usec
PLW2 19.95299911 W
PLW12 0.63826001 W
PLW13 0.41374001 W
F2 - Processing parameters
SI 32768
SF 125.7577766 MHz
WDW EM
SSB 0
LB 2.00 Hz
GB 0
PC 1.00
| . )
T T T T T T T T T T T T T T T T T T T T T T T T T T T T
175 170 165 160 155 150 145 140 135 130 125 120 115 110 105 100 85 90 85 80 75 70 65 60 55 50 45 ppm

Figure S7. 33C NMR spectrum of compound 3a (125 MHz, DMSO-ds, 25 °C)
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12.69

Current Data Parameters

—3.33

<

2.50
2,50
2.50

NAME KHA 566 F3-50
EXPNO 1
PROCNO 1
F2 - Acguisition Parameters
Date_ 20201118 Pq
Time 21.44
INSTRUM spect N
PROBHD 5 mm PABBO BB/
PULPROG zg30 N
TD 32768 +1
SOLVENT DMSO
NS 16
DS 0 3l)
SWH 9009.00% Hz
FIDRES 0.2749%33 Hz
A0 1.8186240 sec
RG 200.35
DW 55.500 usec
DE 7.62 usec
TE 2%6.5 K
D1 2.00000000 sec
TDO 1
======== CHANNEL fl ========
SFOL1 500.1335009 MH=z
NUC1 1H
Pl 14.00 usec
PLW1 19.952999811 W
F2 - Processing parameters
SI 32768
SF 500.1300051 MH=z
WDW
SSB 0
LB 0 Hz
GB 0
PC 1.00
. |
[ I T T T T I T T T I I I T I I I T T T I I T T
13.5 13.0 125 120 115 11.0 105 100 &5 &0 85 80 75 70 65 60 55 50 45 40 35 3.0 ppm

= = o

< < ©

- ™~ [

-

Figure S8. *H NMR spectrum of compound 3b (500 MHz, DMSO-ds, 25 °C)
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Current Data Parameters

NAME KHA 566 F3-50

EXPNO 4

PROCNO 1

F2 - Acquisition Parameters

Date_ 20201123

Time 8.41

INSTRUM spect

PROBHD 5 mm PABBC BB/

PULPROG Zgpy30 N

D 34612

SOLVENT DMSO | \

NS 23000

DS o N

SWH 28846.154 Hz H

FIDRES 0.833415 Hz

AQ 0.5999413 sec

RG 200.35 3b

DW 17.333 usec

DE 6.50 usec

TE 296.5 K

D1 2.00000000 sec

D11 0.03000000 sec

TDO 1

======== CHANNEL fl ========

SFO1 125.7716219% MHz

NUC1 13C

Pl 10.75 usec

PLW1 50.118999%48 W

======== CHANNEL f2 ========

SFO2 500.1320005 MHz

NUC2 1H

CPDPRG[2 waltzlé

PCPD2 80.00 usec

PLW2 19.95299911 W

PLW12 0.63826001 W

PLW13 0.41374001 W

F2 - Processing parameters

SI 32768

SF 125.7577867 MHz

WDW EM

SSB 0

LB 2.00 Hz

GB 0

PC 1.00

. A . S
T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 ppm

Figure S9. *C NMR spectrum of compound 3b (125 MHz, DMSO-ds, 25 °C)
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12.78

Current Data Parameters

NAME KHA 567 F3-43
EXPNO 1
PROCNC 1

F2 - Acquisition Parameters
Date_ 20201119

Time 21.46
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG zg30

TD 32768
SOLVENT DMSO

NS 16

DS 0

SWH 8992.806 Hz
FIDRES 0.27443%9 Hz
AD 1.8219008 sec
RG 28%96.3

DW 55.600 usec
DE 25.00 usec
TE 298.0 K

D1 2.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H

P1 11.90 usec
PL1 0.40 dB
PL1W 16.265165961 W
SFQ1 500.2035014 MHz

F2 - Processing parameters

SI 32768

SF 500.2000012 MHz
WDW EM

SSB 0

LB 0 Hz

GB 0

PC 1.00

I

—3.33

J

T T T T
13.5 13.0 125 12.0

1.00

T T T T T T T T
115 110 105 100 85 90 85 380 75 70 65 60 55 50 45

2.05

E
Figure S10. *H NMR spectrum of compound 3c (500 MHz, DMSO-ds, 25 °C)
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Current Data Parameters

NAME KHA 567 F3-43

EXPNC 2

PROCNC 1

F2 - Acquisition Parameters

Date_ 20201120

Time 7.59

INSTRUM spect

PROBHD 5 mm CPPBBC BB

PULPROG zgpg30

TD 36196

SOLVENT DMSC

NS 15000

DS 0

SWH 30303.031 Hz

FIDRES 0.837193 Hz

ag 0.5972340 sec

RG 7298.2 N

DW 16.500 usec

DE 25.00 usec | N C|

TE 298.0 K

D1 2.00000000 sec N

D11 0.03000000 sec H

TDO 1

3c

PL1W 48.13708115 W

SFO1 125.7892253 MHz

CPDPRG[2 waltzl6

NUC2 1H

PCPD2 80.00 usec

PL2 0.40 dB

PL12 16.39 dB

PL13 19.40 dB

PL2W 16.26515961 W

PL12W 0.40950423 W

PL13W 0.20476626 W

SFO2 500.2020008 MHz

F2 - Processing parameters

SI 32768

SF 125.7753904 MHz

WDW EM

SSB o]

LB 2.00 Hz

GB 0

BC 1.00

L )
T T T T T T T T T T T T T T T
180 170 160 150 140 130 120 110 100 80 80 70 60 50 ppm

Figure S11. 13C NMR spectrum of compound 3¢ (125 MHz, DMSO-ds, 25 °C)
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12.78

Current Data Parameters

NAME KHA 568 F15-40
EXPNC 1
PROCNOC 1
F2 - Acquisition Parameters
Date_ 20201120
Time 21.50
INSTRUM spect
PROBHD 5 mm CPPBBC BB
PULPRCG zg30
D 32768
SOLVENT DMSO
NS 32
DS 0
SWH 8992.806 Hz
FIDRES 0.274439 Hz
AQ 1.8219008 sec
RG 228.1
DW 55.600 usec
DE 25.00 usec
TE 298.0 K
D1 2.00000000 sec
TDO 1
== CHANNEL f1 =
1H
11.90 usec
0.40 dB

16.26515961 W
500.2035014 MHz

F2 - Processing parameters

sI 32768

SF 500.2000023 MHz

WDW EM

SSB 0

LB 0 Hz

GB 0

PC 1.00
AN

8.31
8.05
8.04
8.04
8.03
8.03
8.02
8.02
7.70
7.69
7.69
7.68
7.68
7.68
7.68
7.67
7.67
7.53
7.51
7.47
7.45
7.36

TUesSsSsmNm—

Iz

3d

—3.32

<

— O O O
) w0y uwy
NN NN

T T T T
13.5 13.0 125 12.0

0
pa
o

T T T T T T T T
1.5 11.0 105 100 95 90 85 80 75 70 65 60 55 50 45

2.00
2.01
10.03

Figure S12. *H NMR spectrum of compound 3d (500 MHz, DMSO-ds, 25 °C)
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144,94
_—132.15
_——130.01
~——128.87
™~ 127.57

Current Data Parameters

—121.85

40.50
40.33

40.25

40.1¢6
40.00
39.83

NAME KHA 568 F15-40
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20201121
Time 11.07
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG 2gpg30
TD 36196
SOLVENT DMSO
NS 17855
DS 0
SWH 30303.031 Hz
FIDRES 0.837193 Hz
te) 0.5972340 sec N
RG 7298.2
DW 16.500 usec \ Br
DE 25.00 usec
TE 29%98.1 K Pq
D1 2.00000000 sec P*
D11 0.03000000 sec
TDO 1 3(j
NUC1 13C
Pl 11.90 usec
PL1 1.60 dB
PL1W 48.13708115 W
SFO1 125.7892253 MH=z
=; CHANNEL f2 =
CPDPRG[2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 0.40 dB
PL12 16.39 dB
PL13 19.40 dB
PL2W 16.26515961 W
PL12W 0.40950423 W
PL13W 0.20476626 W
SFO2 500.2020008 MHz
F2 - Processing parameters
sI 32768
SF 125.7754101 MHz
WDW EM
SSB 0
LB 2.00 Hz
GB 0
PC 1.00
l I
T T T T T T T T T T T T T T T T T T T T T T T T T T T T
175 170 165 160 155 150 145 140 135 130 125 120 115 110 105 100 95 90 85 80 75 70 65 60 55 50 45 ppm

Figure S13. 13C NMR spectrum of compound 3d (125 MHz, DMSO-ds, 25 °C)
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13.15

Current Data Parameters

g8.36
8.36

S\

8.35
8,35
8.34
8.33
8.33
8,32
8.31
7.55
7.54
T.44
7.37
7.34
7.33

3

[

Z2.51
2.50
2,50
2.50

NAME KHA 5693 F35-70
EXPNO 1
PROCNO 1
F2 - Acguisition Parameters
Date_ 20201121
Time 22.51
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 32768 N
SOLVENT DMSO N
NS 32 |
DS 0 NO,
SWH 9009.009 H=z N
FIDRES 0.274%933 Hz H
AQ 1.8186240 sec
RG 200.35
DW 55.500 usec 3e
DE 7.62 usec
TE 296.5 K
D1 2.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 500.133500% MHz
NUC1 1H
Pl 14.00 usec
PLW1 19.95299911 W
F2 - Processing parameters
SI 32768
SF 500.1300031 MHz
WDW EM
SSB 0
LB 0 Hz
GB 0
PC 1.00
AN n, k_.__l__‘J L )
14 13 12 1 10 9 8 7 6 5 4 3 pPpm

= =4 =

x < e

o = o

-

Figure S14. *H NMR spectrum of compound 3e (500 MHz, DMSO-ds, 25 °C)
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Current Data Parameters | | \
HAME KHA 56% F35-T0
EXFHD 2
FPROCHO 1
F2 - Acquisition Paraneters
Date_ 20201122
Tifa 15.40 b
INETRUM spect
PROBHD 5 mm PABBO BE/S
PULPROG zgpg3l
T 34612
SOLVENT DM50
WS 22633
bE a
5WH 2B846.154 Hz
FIDRES 1.666830 Hz
AQ 0.5999413 aec N
RG 200.35 N
b 17.3%3 usec | NO,
DE 6.50 usac N
TE Z96.5 K
b1 2.00000000 sec H
dil 0.03000000 sec 3e
DELTA 1.85999598 aec
TDO 1
5801 125.771621% MHZ
HUC1 13¢
Fl 10.75 uspac
PLW1 S50.11859948 W
SEO2 500.1320005 MAT
WOC2 1H
CPDPRG[2 waltzlé
FPLW2 15 95299911 W
PLW12 0.63826001 W
PLW13 041374001 W
F2 - Processing paraneters
3T 32768
sr 125. 7577868 MHz
WOW EM
SEB L]
LB 2.00 Hx
GB o
FC 1.00
oy - LA - . I _._] |
T T T T T T T T T T T T T T T
180 170 160 150 140 130 120 110 100 90 80 70 60 50 ppm

Figure S15. 13C NMR spectrum of compound 3e (125 MHz, DMSO-ds, 25 °C)
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caurrent Data Paraseters

HAME EHA 570 Fl1-25
EXFHD 1
PROCHD 1

F2 - Acquisition Paramsters
Data_ 20201127
Tima 20.44
IHSTRLM

5 K
2.00000000 e
1

PULPROG T

0w 32768

SOLVENT DG

BS b N
o8 []

SWE $009. 009 He | \
FIDRES 0.274933 HE

f e} 181862140 sea N
RG 156, 98 H
oW 55,500 uses

DE T.62 ases 3f
= 296

=}

mesmssss CHRAMNNEL fl ssssssss

EFOA 500.1325009 MHE
HIRCL 1H

| 14.00 ases
PLEL 19.55255511 W

F: - Frocessing parametess
a1 327&R

¥ S00.1300031 Miz
WO EM
588 ]

La 0 Hz

] 0

P 1.00

. L

™y

i —

[ e e R T ]
[ IS T O o |
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Figure S16. *H NMR spectrum of compound 3f (500 MHz, DMSO-ds, 25 °C)
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[T
o el S D

16 .1

14

E\;Bnn: Data Parasetess \IN\I;\W

KHA 570 F1-25

—21.37

BNt F
FPROCHD 1
Fi - Aocquisition Paramsters
Date_ ZOI01128E
Tims 10,06
IHSTRIM apast
FROCEED 5 mm PABBD BB/
FULFROG gpgd0
T a1z
SOLVENT [ b 2e)
HE 1a000 N
[+ L]
swal 20846, 154 Nz | N
FIDRES 0.833415 He
RO 0_S990413 ses N
RE 200,35 H
oW 17,333 uses
DE .50 urax 3f
TE 29£.5 K
ol Z.00000000 sec
bl 0.03000000 sec
T 1
sssmssss CHANNEL fl ssssssss
SFOL 1Z5.TT1&219 HHE
HERCL 13
7l 10.75 asas
FLWL S0.1LEPFP4E W
memmmmme CHANMEL {2 ========
SFCZ 500.1320005 HHE
BERCZE iH
CPOPRG[Z waltzlé
gy B0.00 vses
PLWZ 19.952995911 W
PLW1Z D.6382&001 W
FLWL3 T. 41374001 W
¥Fi = Processing parasetess
85I 32768
5F 125.TETTA7S MHE
WOW EM
G450 i
LB 2.00 Hx
B o
o 1.00
I. A &
T I T T T T T T T T T T I T T T
180 170 160 150 140 130 120 110 100 90 a0 70 G0 50 40 30

Figure S17. 13C NMR spectrum of compound 3f (125 MHz, DMSO-ds, 25 °C)
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12.51

Current Data Parameters

NAME KHA 571 F39-50
EXPNO 1
PROCNO 1

F2 - Acguisition Parameters
Date_ 20201201
Time 21.45
INSTRUM spect
PROBHD 5 mm CPPBBC EB
PULPROG zg30

TD 32768
SOLVENT DMSO

NS 32

Ds 0

SWH 8992.806 Hz
FIDRES 0.27443% Hz
AQ 1.8219008 sec
RG 128

DW 55.600 usec
DE 25.00 usec
TE 298.0 K
D1 2.00000000 sec
TDO 1

PL1W 16.26515961 W
SFO1 500.2035014 MH=z
F2 - Processing parameters
sI 32768

SF 500.2000027 MHz
WDW EM
SSB 0

LB 0 Hz

GB 0

BPC 1.00

—3.,81

—3.34

$

2.51
2.50
2,50
2,50
2.49

13.5 13.0 125 120 115 110 105 100 95 90 85 80 75 70 65 60 55 50 45

[,
@

o
N

o
-

2.00
2.02

Figure S18. *H NMR spectrum of compound 3g (500 MHz, DMSO-ds, 25 °C)
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Current Data Parameters
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NAME KHA 571 F39-50
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20201202
Time 8.34
INSTRUM spect
PROBHD 5 mm CPPBBC BB
PULPROG zgpg30
TD 36196
SOLVENT DMSO
NS 15768 N
DS o]
s 30303.031 Hz | \ OMe
FIDRES 0.837193 Hz
a0 0.5972340 sec N
RG 7298.2 H
DW 16.500 usec
DE 25.00 usec
TE 298.0 K 3g
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f£1
13c
11.90 usec
1.60 dB
48.13708115 W
125.7892253 MHz
CPDPRG[2 waltzl6
NUC2 1H
PCPD2 80.00 usec
PL2 0.40 dB
PL12 16.39 dB
PL13 19.40 dB
PL2W 16.26515961 W
PL12W 0.40950423 W
PL13W 0.20476626 W
SFO2 500.2020008 MHz
F2 - Processing parameters
SI 32768
SF 125.7754090 MHz
WDW EM
SSB o]
LB 2.00 Hz
GB 0
BC 1.00
! Sl
I I I I I I I I I I I I I I T
180 170 160 150 140 130 120 110 100 80 80 70 60 50 ppm

Figure S19. 3C NMR spectrum of compound 3g (125 MHz, DMSO-ds, 25 °C)
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NAME KHA 572 F30-60
EXENO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20201202
Time 21.33
INSTRUM spect
PROBHD 5 mm CPPBEC BB
PULPROG zg30
D 32768
SOLVENT DMSO
NS 32
DS 0 N
SWH 8992.806 Hz N
FIDRES 0.274438 Hz | Ph
aQ 1.8219008 sec
RG 181 N
DW 55.600 usec H
DE 25.00 usec
TE 298.0 K
D1 2.00000000 sec 3h
TDO 1
PL1W 16.26515961 W
SFO1 500.2035014 MHz
F2 - Processing parameters
SI 32768
SF 500.2000026 MHz
WDW EM
SSB 0
LB 0 Hz
GB 0
PC 1.00
J ) Jk In
I I T I I T I T T I T I I T T I T I T T I T I
13.5 13.0 125 120 115 11.0 105 100 95 9.0 85 8.0 75 7.0 6.5 6.0 5.5 50 45 4.0 3.5 3.0 ppm
[o¢] S| [N|©] |
it BN
o N| [N|N] |0
-

Figure S20. *H NMR spectrum of compound 3h (500 MHz, DMSO-ds, 25 °C)
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Current Data Parasatars

HAME EHA 572 F30=-60
EXFRD 2
FROCHRD 1

Fi - Aoquisition Faramstars
Dats 0201202
Time 0.2@
TRSTROM spact
FRODHD 5 mm CFFDDZ BB
FULFROG sgpg Il

™ JELIE
SOLVENT DG

B3 18000

DS ]

Wl 30303.031 H=
FIDRES D.837193 He
L Q.557Z340 sac
RE TN, 3

(i} 165.500 uses
OE 26.00 usen
= d%0.0 K
=1 200000000 sec
(= 0.03000000 awc
™) 1
————— CHAMMEL £l m=smsms
HCL 13

Fl 11.%0 usec
FL1 1.60 4B
FL1W 48. 13708115 W
ROl 125. 7892257 HE=
messesss CHAMMEL I ssssssss
CFDFREZ([Z wWaltelh

| pad 1H
FCPDE B0.00 ussa
FLI 0.40 dB
FL12 16.3% 4B
FR1d L#. 40 dB
FLIW 16. 26515961 W
FL12W 0.40850423 W
FL13W D.204TEEZ6 W
SFo2 500.2020008 MHz
F2I = Frocesaing parametars
2I 3ZTEE
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Figure S21. *3C NMR spectrum of compound 3h (125 MHz, DMSO-ds, 25 °C)
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Figure S22. *H NMR spectrum of compound 3i (500 MHz, DMSO-ds, 25 °C)
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Figure $23. 13C NMR spectrum of compound 3i (125 MHz, DMSO-ds, 25 °C)
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Figure S24. *H NMR spectrum of compound 3j (500 MHz, DMSO-ds, 25 °C)
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Figure $25. 13C NMR spectrum of compound 3j (125 MHz, DMSO-ds, 25 °C)
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Figure S26. 'H NMR spectrum of compound 3k (500 MHz, DMSO-ds, 25 °C)
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Figure S27. 13C NMR spectrum of compound 3k (125 MHz, DMSO-ds, 25 °C)
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Figure S28. 'H NMR spectrum of compound 31 (500 MHz, CDCls, 25 °C)
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Figure S29. 13C NMR spectrum of compound 3I (125 MHz, CDCls, 25 °C)

S-79

T
75

T
70

T
65

T
60

ppm



Current Data Parameters

NAME
EXPNO
PROCNO

KHA 577 F1-30
1
1

F2 - Acgquisition Parameters

Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SCOLVENT
NS

20201217

21.33

spect

5 mm CPFPBBO EB
zg30

32768

CDhC13

32

0
8992.806 Hz
0.274439 Hz
1.8219008 sec
181
55.600 usec
25.00 usec
298.0 K
2.00000000 sec
1

16.26515961 W
500.2035014 MH=z

F2 - Processing parameters

SI
SF
WDW
SSB
LB
GB
PC

32768
500.2000509 MH=z
EM
2.00 Hz

1.00

7.62
7.60
7.57

o
Iy
p

742

—
q
p

7. 37
7.35
7.34
7.33
7.31

o @
AN
e

7.26
7.25
7.23
7.20
7.18
7.16

o)
—
-

7.15
7.13
7.13

i\

Br

Irz

3m

|

o
o

-

{

T T T T T
89 88 87 86 85 84 83 82 8.1

T T T T T T T T T T
80 79 78 77 76 75 74 73 72 74

alef s

T T T T T T T T T
70 69 68 6.7 66 65 64 63 6.2

Figure S30. *H NMR spectrum of compound 3m (500 MHz, CDCls, 25 °C)
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Figure S31. 13C NMR spectrum of compound 3m (125 MHz, CDCls, 25 °C)
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Figure S32. *H NMR spectrum of compound 3n (500 MHz, CDCls, 25 °C)
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Figure S$33. 13C NMR spectrum of compound 3n (125 MHz, CDCls, 25 °C)
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Figure S34. 'H NMR spectrum of compound 30 (500 MHz, CDCls, 25 °C)
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Figure S$35. 3C NMR spectrum of compound 30 (125 MHz, CDCls, 25 °C)
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Figure S36. 'H NMR spectrum of compound 3p (500 MHz, CDCls, 25 °C)
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Figure S37. 13C NMR spectrum of compound 3p (125 MHz, CDCls, 25 °C)
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Figure $38. *H NMR spectrum of compound 3¢ (500 MHz, DMSO-ds, 25 °C)
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Figure S39. 13C NMR spectrum of compound 3¢ (125 MHz, DMSO-ds, 25 °C)
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Figure S40. *H NMR spectrum of compound 3r (400 MHz, CDCls, 25 °C)
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Figure S41. 13C NMR spectrum of compound 3r (100 MHz, CDCls, 25 °C)
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Figure S42. *H NMR spectrum of compound 3s (500 MHz, CDCls, 25 °C)
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Figure S43. 13C NMR spectrum of compound 3s (125 MHz, CDCls, 25 °C)

S-93



Current Dats Faramstars

MAME EHA 584 F3=100 av4dd
EIXFHD 1
PROCHG 1

F2 = Roguisiticn Farametarcs

Date Z0Z10105
Tima 21.37
INSTROM spact
FROBHD 5 mm Dual 13C)
FULT RGOS =g 30

™ 32768
SOLVENT DM

HE 16

3] o

OWH T1821.908 Hm
FIDRES 0.215235 Hz
for) d.d006520 seo
Rz Z56

oE 9,600 usea
CE 6,50 usen
= LF0.0 K
ol 2.00000000 amc
= 1
————— CHAMNEL £1 -
ML 1H

M 12.50 ussc
L1 =2.00 48
TLIW 3. 8E643074 W
aral 400.1328009 MEz
Fi - Frocessing pACAmsters
ax 16x84

aF 400.1300023 MEE
WO'R EH

¥R L]

LB o Hz

= o

PG .00

A

N

5
3.50

B

| ] 1 | ] I L] ] | |
135 13.0 125 120 1.5 1.0 105 100 95 8.0

L) 1 1 I Ll 1 I 1 L]

85 80 ¥5 T.O0 65 60 55 50 45
y gl
™ =l =] |0

Figure S44. 'H NMR spectrum of compound 3t (400 MHz, DMSO-ds, 25 °C)
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Figure S45. 13C NMR spectrum of compound 3t (100 MHz, DMSO-ds, 25 °C)
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Figure S46. *H NMR spectrum of compound 3u (400 MHz, DMSO-ds, 25 °C)

S-96



Current Data Parameters

NAME KHA 585 F1-28 av400
EXPNC 2
PROCNO 1

F2 - Acquisition Parameters
Date_ 20210106
Time 21.46
INSTRUM spect
PROBHD 5 mm Dual 13C/
PULPROG zgpg30

TD 28982
SOLVENT DMsQ

NS 16000

Ds 0

SWH 24154.590 H=z
FIDRES 0.833434 Hz
B 0.5999274 sec
RG 5160.6

DW 20.700 usec
DE 6.50 uszec
TE 298.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

Pl 11.30 usec
PL1 0 dB

PL1W 37.67829514 W
SFol 100.6238364 MHz
CPDPRG[2 waltzl6
NUC2 1H
PCPD2 90.00 usec
PL2 -2.00 dB
PL12 14.50 dB
PL13 17.50 dB
PL2W 23.88643074 W
PL12W 0.53475058 W
PL13W 0.26801017 W
SFO2 400.1318764 MH=z
F2 - Processing parameters
SI 32768

SF 100.6127671 MHz
WDW EM

SSB 0

LB 2.00 Hz
GB 0

PC 1.40

o Y O [T R e B RN o\ B ns e TS TN R AP BN o] = N [fs)]
— o0 Co W A O A O (=l -] [
o - [~ O 000D OO, oD —
o= s )N NN NN NN (v - (=)
o~ L B B B B B B B B B B — —

J

Iz
o

3u

i

40.62
40,41

40,21
40.00
39.79

<

T T T T
175 170 165 160

T T T T T T T T T T T T T T T T T T T
155 150 145 140 135 130 125 120 115 110 105 100 95 90 85 80 75 70 65

Figure S47. 13C NMR spectrum of compound 3u (100 MHz, DMSO-ds, 25 °C)
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Figure S48. 'H NMR spectrum of compound 3v (500 MHz, DMSO-ds, 25 °C)
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Figure S49. 3C NMR spectrum of compound 3v (125 MHz, DMSO-ds, 25 °C)
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Figure S50. *H NMR spectrum of compound 3w (500 MHz, CDCls, 25 °C)
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Figure S51. 13C NMR spectrum of compound 3w (125 MHz, CDCls, 25 °C)
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Figure S52. 'H NMR spectrum of compound 3x (500 MHz, CDCls, 25 °C)
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Figure S53. 3C NMR spectrum of compound 3x (125 MHz, CDCls, 25 °C)
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Figure S54. *H NMR spectrum of compound 3y (500 MHz, CDCls, 25 °C)
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Figure S55. 13C NMR spectrum of compound 3y (125 MHz, CDCls, 25 °C)
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Figure S56. *H NMR spectrum of compound 3z (500 MHz, CDCls, 25 °C)
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EXFNG 2
PROCNG 1
F2 - Acquisition Parameters
Date_ 20210623
Time 3.07
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG zgpg30
™ 36196
SOLVENT ©DCl3 N
1’ €000
Ds 0 | \
SWH 30303.031 Hz
FIDRES 0.837193 Hz N
a0 0.5972340 sec
RG 7298.2 \
DW 16.500 usec H
DE 27.00 usec
TE 298.0 K
D1 2.00000000 sec 3z
D11 0.03000000 sec
DO 1
CHANNEL f1 = =
13¢
11.90 usec
1.60 dB
PL1W 48.13708115 W
sFo1 125.7892253 MHz
= CHANNEL f2
CPDPRG[2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 0.40 dB
PL12 16.39 dB
PL13 19.40 dB
PL2W 16.26515961 W
PL12W 0.40950423 W
PL13W 0.20476626 W
sFo2 500.2020008 MHz
F2 - Processing parameters
sI 32768
sF 125.7753941 MHz
WDW EM
SSB o
LB 2.00 Hz
GB 0
pC 1.00
W J.ll J . i
T T T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm

Figure S57. 13C NMR spectrum of compound 3z (125 MHz, CDCls, 25 °C)
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NAME KHA 626 F22-30
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20210623
Time 21.29
INSTRUM spect
PROBHD 5 mm CPPBBC BB
PULPROG zg30
TD 32768
SOLVENT DMSO
NS 16
DS ) N
SWH 8992.806 Hz | \
FIDRES 0.274439 Hz
aQ 1.8219008 sec N
RG 128 \
DW 55.600 usec H
DE 25.00 usec
TE 298.0 K
D1 2.00000000 sec
TDO 1 3aa
Pl 11.90 usec
PL1 0.40 4B
PL1W 16.26515961 W
SFO1 500.2035014 MHz
F2 - Processing parameters
ST 32768
SF 500.2000026 MHz
WDW EM
SSB 0
1B 0 Hz
GB 0
PC 1.00
I} |
I I T T I I I T I I T T T I I T T I I T T 1
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Figure S58. *H NMR spectrum of compound 3aa (500 MHz, CDCls, 25 °C)
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Current Data Parameters

NAME KHA 626 F22-30
EXENO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20210624
Time 3.29
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG zgpg30
™D 36196
SOLVENT DMSO
NS 2000
DS 0
SWH 30303.031 Hz
FIDRES 0.837193 Hz
AL 0.5972340 sec
RG 7298.2
DW 16.500 usec
DE 27.00 usec
TE 298.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL £1 =
13¢
11.90 usec
1.60 dB

48.13708115 W
125.7892253 MHz

147.28
147.26
138.99
136,28
135.9%
131.88
129.15
129.08
128.91
128.61
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127.53
126.79
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y
.
\
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40.33
40,17
40,00
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39,67

38.50
34.60
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NUc2 1H
PCED2 80.00 usec N
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PL13 19,20 48
PL2W 16.26515961 W
PL12W 0.40950823 W
PL13W 0.20476626 W
sFo2 500.2020008 MHz 3aa
F2 - Processing parameters
SI 32768
oF 125.7754053 Muz
WDW EM
SSB 0
LB 2.00 Hz
GB 0
e 1.00
I 1 I . J
T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 ppm

Figure S59. 13C NMR spectrum of compound 3y (125 MHz, CDCls, 25 °C)
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PULPROG zg30
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NS 16 | \>
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RG 200.35

DW 55.500 usec

DE 13.19 usec

TE 298.0 K

D1 2.00000000 sec 3ab

TDO 1

======== CHANNEL £l ========

SFO1 500.1335009 MHz

NucCl 1H

Pl 20.50 usec

PLW1 19.95299911 W

F2 - Processing parameters

sI 32768

SF 500.1300056 MHz

WDW EM

SSB 0

LB 0 Hz
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PC 1.00
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Figure S60. *H NMR spectrum of compound 3ab (500 MHz, CDCls, 25 °C)
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INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 34612
SOLVENT DMSO
NS 6000
DS 0
SWH 28846.154 Hz
FIDRES 0.833415 Hz
AQ 0.5999413 sec
RG 200.35 N
DW 17.333 usec
DE 6.50 usec | \>
TE 298.0 K
D1 2.00000000 sec N
D11 0.03000000 sec \
TDO 1 F{
== CHANNEL fl ========
125.7714961 MHz
13c 3ab
10.95 usec
50.1189%948 W
CHANNEL £2
SFO2 500.1320005 MH=z
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 80.00 usec
PLW2 19.95299911 W
PLW12 1.31830001 W
PLW13 0.83850998 W
F2 - Processing parameters
s8I 32768
SF 125.7577871 MHz
WDW EM
SSB 0
LB 2.00 Hz
GB 0
PC 1.00
)
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Figure S61. 13C NMR spectrum of compound 3ab (125 MHz, CDCls, 25 °C)
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Current Data Parameters

NAME KHA 592 F7-20 in DMSO
EXPNO 1
PROCNO 1

F2 - ARcquisition Parametars
Date_ 20210812

Time 11.24
INSTRUM spect
PROBHD 5 mm CPPBEO BB
PULPROG zg30
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NS 4

DS [}

SWH 8292.806 Hz
FIDRES 0.274439 Hz
BQ 1.8212008 sec
RG 71.8

DW 55.600 usec
DE 25.00 usec
TE 2928.0 K
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TDO 1
======== CHANNEL fl ========
NuCcl 1H

Pl 11.90 usec
PL1 0.40 dB
PL1W 16.26515961 W
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WDW EM

SsB 0
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Figure $62. 'H NMR spectrum of compound 4a (500 MHz, DMSO-ds, 25 °C)
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Current Data Parameters
NAME KHA 592 F7-20 in DMSO
EXPNO 2
PROCNO 1
F2 - Acguisition Parameters
Date_ 20210812
Time 14.26
INSTRUM spect
PROBHD 5 mm CPPBBO BB F
PULPROG zgpg30
TD 36196
SOLVENT DMSO
NS 4000
DS 0 N
SWH 30303.031 Hz | A\
FIDRES 0.837193 Hz
D 0.5972340 sec N
RG 7298.2
DW 16.500 usec H
DE 27.00 usec
TE 298.0 K
D1 2.00000000 sec F 4a
D11 0.03000000 sec
TDO 1
Pl 11.90 usec
PL1 1.60 dB
PL1W 48.13708115 W
SFOl 125.7892253 MHz
== CHANNEL £2 =
CPDPRG[2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 0.40 dB
PL12 16.39 dB
PL13 19.40 dB
PL2W 16.26515961 W
PL12W 0.40950423 W
PLL13W 0.20476626 W
SFO2 500.2020008 MH=z
F2 - Processing parameters
SI 32768
SF 125.7754080 MHz
WDW EM
SSB o]
LB 2.00 Hz
GB 0
PC 1.00
T T T I I T T T T T T T T T T T
180 180 170 160 150 140 130 120 110 100 20 80 70 60 50 40 ppm

Figure S63. 3C NMR spectrum of compound 4a (125 MHz, DMSO-ds, 25 °C)
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[+31 Z.00000000 sea
OO i
mmmm——— CHAMNEL fl sssss -
SFo1 S00.1335000 MH:
BRACL in
1 14.00 usec
PLW1 L9. 9520011 W
F2 - Frocessing parameters
81 32T7ER
5T S00.1300039 MHz
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550 ]
LE 0 He
OB 0
by 1.00
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Figure S64. 'H NMR spectrum of compound 4b (500 MHz, DMSO-ds, 25 °C)
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Current Data Parameters

NAME KHA 593 F16-25
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20210117
Time 13.05
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
D 34612
SOLVENT DMSO
NS 22337
Ds 0
SWH 28846.154 Hz
FIDRES 0.833415 Hz
AQ 0.59998413 sec
RG 200.35
DW 17.333 usec
DE 6.50 usec
TE 2%8.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL £
125.7716219 MH=z
13C
10.75 usec
50.11899948 W
CHANNEL £f2
500.1320005 MH=z
1H
CPDPRG[2 waltzlé
PCPD2 80.00 usec
PLW2 19.95299911 W
PLW12 0.63826001 W
PLW13 0.41374001 W

F2 - Processing parameters

SI 32768

SF 125.7577875 MHz
WDW EM

SSB 0

LB 2.00 Hz
GB 0

PC 1.00

146,51

__~130.55

129.20
128.87
T 125.76

~

N\

Cl
N
| A\
N
H
Cl 4b

40.50
40,33

40.25

40,16

40.00
35,83
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Figure S$65. 13C NMR spectrum of compound 4b (125 MHz, DMSO-ds, 25 °C)
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TE 298.0 K
D1 2.00000000 sec
1

. O N
H
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Figure S66. 'H NMR spectrum of compound 4c (500 MHz, DMSO-ds, 25 °C)
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NAME KHA 594 F2-18
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20210120
Time 21.21 Br
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 34612 N
SCOLVENT DMSO
NS 16000 | \
DS 0
SWH 28846.154 Hz N
FIDRES 0.833415 Hz ++
a0 0.59%99413 sec
RG 200.35
DW 17.333 usec Br 4c
DE 6.50 usec
TE 2%98.1 K
D1 2.00000000 sec
D11 0.02000000 sec
TDO 1
= CHANNEL fl1 =
125.7716219% MHz
13C
10.75 usec
50.11899948 W
= CHANNEL f2 =
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 80.00 usec
PLW2 19.952998%11 W
PLW12 0.62826001 W
PLW13 0.41374001 W
F2 — Processing parameters
sI 32768
SF 125.7577878 MHz
WDW EM
SSB 0
LB 2.00 Hz
GB 0
PC 1.00
Py Py

40.1¢6
40.00
39.83
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Figure S67. 13C NMR spectrum of compound 4c¢ (125 MHz, DMSO-ds, 25 °C)
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Figure S68. 'H NMR spectrum of compound 4d (500 MHz, DMSO-ds, 25 °C)
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Figure $69. 13C NMR spectrum of compound 4d (125 MHz, DMSO-ds, 25 °C)
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EXPNO 1

PROCNO 1

F2 - Acquisition Parameters

Date_ 20210114

Time 21.32

INSTRUM spect

PROBHD 5 mm CPPBEC BB

PULPROG zg30

D 32768 MeO

SOLVENT cDe13

NS 16

DS 0 N

SWH 8992.806 Hz N

FIDRES 0.274439 Hz |

aQ 1.8219008 sec

RG 71.8 N

DW 55.600 usec H

DE 25.00 usec

TE 298.0 K

D1 2.00000000 sec MeO 4e

TDO 1

= == CHANNEL fl =

NUC1 1H

Pl 11.90 usec

PL1 0.40 dB

PL1W 16.26515961 W

SFO1 500.2035014 MHz

F2 - Processing parameters

SI 32768

SF 500.2000206 MHzZ

WDW EM

SSB 0

LB 0 Hz
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Figure S70. *H NMR spectrum of compound 4e (500 MHz, CDCls, 25 °C)
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Current Data Parameters
NAME KHA 591 F14-20
EXPNC 2
PROCNC 1
F2 - Acquisition Parameters
Date_ 20210114
Time 21.38
INSTRUM spect MeO
PRCBHD 5 mm CPFBBC BB
FPULPROG zgpg30
TD 36196
SOLVENT CDC13 N
NS 16000
DS 0 | \
SWH 30303.031 Hz
FIDRES 0.837193 Hz N
AQ 0.5972340 sec H
RG 7298.2
DW 16.500 usec
DE 25.00 usec
TE 298.0 K Meo 4e
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
Pl 11.90 usec
PL1 1.60 dB
PL1W 48.13708115 W
SFOl 125.7892253 MHz
= CHANNEL £2 = =
CPDPRG[2 waltzl6
NUC2 1H
PCPD2 80.00 usec
PL2 0.40 dB
PL12 16.39 dB
PL13 19.40 dB
PL2W 16.26515961 W
PL12W 0.40950423 W
PL13W 0.20476626 W
SFO2 500.2020008 MHz
F2 - Processing parameters
sI 32768
SF 125.7753973 MH=z
WDW EM
SSB o
LB 2.00 Hz
GB 0
PC 1.00
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Figure S71. 13C NMR spectrum of compound 4e (125 MHz, CDCls, 25 °C)
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NAME KHA 5985 F5-22 AV400
EXENC 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20210121
Time 21.38
INSTRUM spect
PROBHD 5 mm Dual 13C/
PULPROG zg30
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SOLVENT CDC13
NS 16
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SWH 7183.908 Hz MeO
FIDRES 0.219235 Hz | \
aAQ 2.2806528 sec
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F2 - Processing parameters
sI 16384
SF 400.1300170 MHz
WDW EM
SSB 0
LB 0 Hz
GB 0
PC 1.00
N | S
[ I I I I I I I I I I I I I I I I I
1.5 11.0 10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 ppm
o 0 wllo|o o [=
~ a =1Ll (= e
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Figure S72. 'H NMR spectrum of compound 4f (400 MHz, CDCls, 25 °C)
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Current Data Parameters

NAME KHA 595 F5-22 AV400

EXPNO 2

PROCNQ 1

F2 - Acqguisition Parameters

Date_ 20210121

Time 21.44

INSTRUM spect

PROBHD 5 mm Dual 13¢/

PULPROG zgpg30

TD 28982

SOLVENT C¢DC13

NS 16000

DS 0

swu 24154.590 Hz MeO N

FIDRES 0.833434 Hz A\

ag 0.5999274 sec

RG 8192 MeO

DW 20.700 usec N

DE 6.50 usec H

TE 298.0 K

D1 2.00000000 sec 4f

D11 0.03000000 sec

TDO 1

Pl 11.30 usec

PL1 0 dB

PL1W 37.67829514 W

SFOl 100.6238364 MHz

= = CHANNEL £2

CPDPRG[2 waltzl6

NUC2 hB: |

PCPD2 90.00 usec

PL2 -2.00 dB

PL12 14.50 dB

PL13 17.50 4B

PL2W 23.8864307T4 W

PL12W 0.53475058 W

PL13W 0.26801017 W

SFO2 400.1318764 MHz

F2 - Processing parameters

SI 32768

SF 100.6127574 MH=z

WDW EM

SSB 0

LB 2.00 Hz

Gz 0 e, . | — i , .

g Webriynelrrinsorhy | P y ity Sl = v "

I T I I T T I I T T I I I T I I T T I I T T I I T I I
185 180 175 170 165 160 155 150 145 140 135 130 125 120 115 110 105 100 95 80 85 80 75 70 65 60 55 ppm

Figure S73. 13C NMR spectrum of compound 4f (100 MHz, CDCls, 25 °C)
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Current Data Parameters
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NAME KHA 600 F4-5-DRX500
EXPNO 1
PROCNO 1 OMe
F2 - Acquisition Parameters MeO
Date_ 20210206
Time 15.17
INSTRUM spect
PROBHD 5 mm PABBO BB/ N
PULPROG zg30 | A\
TD 32768
SOLVENT CDC13 N
NS 8
DS 0 H
SWH 9009.00% Hz
FIDRES 0.274933 Hz CI 4g
te) 1.8186240 sec
RG 80.68
DW 55.500 usec
DE 7.54 usec
TE 298.0 K
D1 2.00000000 sec
TDO 1
= CHANNEL f1
SFO1 500.133500% MH=z
NUC1 1H
Pl 14.40 usec
PLW1 19.95299911 W
F2 - Processing parameters
sI 32768
SF 500.1300218 MH=z
WDW EM
SSB 0
LB 0 Hz
GB 0
PC 1.00
| .JLJL
T T T T T T T T T T T T T T T T T T T 1
12.5 9.0 8.5 6.5 6.0 5.5 5.0 4.5 4.0 3.5 ppm

12.0 11.5 11.0 10.5 10.0 9.5
\ﬁor/,_‘
©
o

8.0 7.5 7.0
o [ B2 A=A =20 =21 DS =] «Q
2 ﬁﬁ”.‘f"."tq S|
™~ olnlr~=lr~|r=|lr— ™| N

Figure S74. 'H NMR spectrum of compound 4g (500 MHz, CDCls, 25 °C)
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Current Data Parameters

NAME KHA 600 F4-5-DRX500

EXPNC 2

PROCNO 1 OMe

F2 - Acquisition Parameters Meo

Date_ 20210206

Time 15.26 h

INSTRUM spect N

PRCBHD 5 mm PABBO BB/

PULPROG zgpg30 | \

TD 34612

SOLVENT cpc13 N

NS 10001 H

D3 0

SWH 28846.154 Hz Cl 4g

FIDRES 1.666830 Hz

AD 0.5999413 sec

RG 200.35

DW 17.333 usec

DE 6.50 usec

TE 298.1 K

D1 2.00000000 sec

dil 0.03000000 sec

DELTA 1.89999998 sec

TDO 1

SFol1 125.7716219 MHz

Nucl 13¢C

Pl 10.55 usec

PLW1 50.11899948 W

SFO2 500.1320005 MHz

Nucz2 1H

CPDPRG[2 waltzlé

PILWZ2 19.95299%911 W

PILW12 0.64863002 W

PIW13 0.43705001 W

F2 - Processing parameters

SI 32768

SF 125.7577803 MHz

WDW EM

SSB 0

LB 2.00 Hz

GB 0

PC 1.00

A \JU»JL_M J J L Mo
T T T T T T T T T T T T T T T T T T T T T T T T T T
175 170 165 160 155 150 145 140 135 130 125 120 115 110 105 100 95 90 85 80 75 70 65 60 55 50 ppm

Figure S75. 3C NMR spectrum of compound 4g (125 MHz, CDCls, 25 °C)
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Current Data Parameters

HAME KHR 598-II F2-7
EXIHC 1
FROCHG 1

F2 = Requisiticn Pasameters
Date 20210503
Tima 15,36
IMSTRIME spaot
PROBHD & m= CPPEBD BB
PULPROG 430

™ 32TER
SOLVENT DMED

HE 1€

BE i

SWH #5992, 006 He
FIDRES 0.2T442% HE
AQ 1. 8219000 e
A& 181

oW EE. 600 useo
CE 25.00 usec
TE 296.0 K
31 2.00000000 sec
T 1
-------- CHANNEL f1 ==s=====
MRS i

Pl 11,90 usea
FL1 .40 dB
PLAW 16, 26515061 W
5FOL 500.2038014 Mz

F2 - Processing paramaters
5I 3I2TER

P = O T 4]
Ul i -

0N o N NN

N

—3.34

5F 500.2000027 MHT
WOW B
335 o
LE o He
Gl ]
P 1.00
l A
T T T T T T T T T T T T T T
15 14 13 12 " 10 9 a3 4 3 ppm

o gy

Figure S76. *H NMR spectrum of compound 4h (500 MHz, DMSO-ds, 25 °C)
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Current Data Parameters

NAME KHA 598-II F2-7
EXPNO 2
PROCNC 1

F2 - Acquisition Parameters
Date 20210503
Time 15.40
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULFROG zgpg30

TD 36196
SOLVENT DMSO

NS 6000

DS 0

SWH 30303.031 Hz
FIDRES 0.837193 Hz
J.Te] 0.5972340 sec
RG 7298.2

DW 16.500 usec
DE 27.00 usec
TE 298.0 K
Dl 2.00000000 sec
D11 0.03000000 sec
TDO i

Pl 11.90 usec
PL1 1.60 dB
PL1W 48.13708115 W
SFol 125.7892253 MHz
== CHANNEL f2 =
CEDPRG[2 waltzl6
NUC2 1H
PCPD2 80.00 usec
PL2 0.40 dB
PL12 16.39 dB
PL13 19.40 dB
PL2W 16.26515961 W
PL12W 0.40950423 W
PL13W 0.20476626 W
SFO2 500.2020008 MHz
F2 - Processing parameters
SI 32768
SF 125.7754098 MHz
WoW EM
SSB 0
LB 2.00 Hz
GB 0
PC 1.00

—146.19
137,82
134,13
131.24
130.18
129.23
129.10
128.98
128.08
127,54
127,80
125,77
125,33
123.89
121.19

RS

C ol

40,50
40.42

40.33

40.16

40.00
3%9.83

T T T T
175 170 165 160

T T T T T T T T T T T T T T T T T T T
155 150 145 140 135> 130 125 120 115 110 105 100 95> S0 8> 80 75 70 65

Figure S77. 13C NMR spectrum of compound 4h (125 MHz, DMSO-ds, 25 °C)
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Cureent Data Farameters

HAME EHA 557 Fl-18-DEBRNSOO®
EXPHG 1
PROCHG 1

Fi = Roquisitien Paramsters

Date 20210127
Z1.36
speat
5 mm PABBC BB/
Eg0
3ITER
Lo i
]

a
9009, 009 Mz

AT EEEEREPE.
F

0.2T4933 Mz
L. 016240 sez
156,90
55.500 useo
T.54 usen
I298.0 K
D1 200000000 sao
™m0 i
----- = CHAMMEL £l seessmsas
SPoa S5, 1335000 MHz
WAL 1H
Fl A4, 40 usea
FLW1 19. 352599511 W

F2 - Processing paraseters
21

]

O Sh O = 0= N r= W U e - oo o d
o o0 & Ll - - A B o I T O T - T I o [T T T B
[l [l B i T e = = r L=} WAL ALE MO

ZF 503.1303218 HHe
WOW EH
558 &
LB & Mz
G &
B i.08
- J‘J J k_

I T T T N

8.5 8.0 6.0 ppm

w M W W

Figure S78. 'H NMR spectrum of compound 4i (500 MHz, CDCls, 25 °C)
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Current Data Parameters
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NAME KHA 597 F1-18-DrRX5E00
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20210127
Time 21.38
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 34612
SCLVENT cDC13
NS 15481
DS 0
SWH 28846.154 Hz
FIDRES 0.833415 Hz
AQ 0.5999413 sec
RG 1.04
DW 17.333 usec
DE 6.50 usec
TE 298.4 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
SFOl1 125.7716219 MHz
NUC1 13C
Pl 10.55 usec
PLW1 50.11899948 W
======== CHANNEL £
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 80.00 usec
PLW2 19.95299911 W
PLW12 0.64863002 W
PLW13 0.43705001 W
F2 - Processing parameters
SI 32768
SF 125.7577743 MHz
WDW EM
SSB [}
LB 2.00 Hz
GB [}
PC 1.00
) A L 1 A
T I I T I I T I T I T T I T I I T I T I I T I T
185 180 175 170 165 160 155 150 145 140 135 130 125 120 115 110 105 100 95 90 85 80 75 70 ppm

Figure S79. 13C NMR spectrum of compound 4i (125 MHz, CDCls, 25 °C)
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Current Data Parameters

11.24

NAME KHA 596 F100-113

EXPNO 1

PROCNO 1

F2 - Acquisition Parameters

Date_ 20210123

Time 15.53

INSTRUM spect / N

PROBHD 5 mm CPPBBO BB |

PULPROG zg30 A N

TD 32768 N\

SCLVENT CDCLl3 |

NS 8

DS 0 N

SWH 8992.806 Hz | H

FIDRES 0.274439 Hz _ N .

aQ 1.8219008 sec 4]

RG 161.3

DW 55.600 usec

DE 25.00 usec

TE 298.0 K

D1 2.00000000 sec

TDO 1

======== CHANNEL fl ========

NUcCl 1H

Pl 11.90 usec

PL1 0.40 dB

PL1W 16.26515961 W

SFO1 500.2035014 MHz

F2 — Processing parameters

ST 32768

SF 500.2000206 MH=z

WDW EM

SSB 0

LB 0 Hz

GB 0

PC 1.00

I T T T T T T T T T T T T 1

12.5 12.0 1.5 11.0 10.5 10.0 9.5 8.0 8.5 8.0 7.5 7.0 6.5 ppm

© \‘wr‘Wm o 2 [(olu]le
~ @ sL1el (2] (99|
o (4] o (4] ™ ]

Figure S80. 'H NMR spectrum of compound 4j (500 MHz, CDCls, 25 °C)
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Current Data Parameters

NAME KHA 596 F100-113
EXPNO 2
PROCNQ 1

F2 - Acquisition Parameters

Date_ 20210123
Time 1l6.00
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG zgpg30
TD 36196
SOLVENT CDC13
NS 7600
DS 0
SWH 30303.031 Hz
FIDRES 0.837193 Hz
ap 0.5972340 sec
RG 7298.2
DW 16.500 usec
DE 25.00 usec
TE 298.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL £1 =
13c
11.90 usec
1.60 dB

48.13708115 w
125.7892253 MHz

—148.61
—146.27
— 136.78

129.16

128.96
— 125.69
—122.28

_/‘129.73
~

2\
A | N
| \
X N
| H

77.41
77.15
76.90

e
N

CPDPRG[2 waltzl6

NUC2 18

PCPD2 80.00 usec

PL2 0.40 dB

PL12 16.39 dB

PL13 19.40 dB

PL2W 16.26515961 W

PL12W 0.40950423 W

PL13W 0.20476626 W

SFO2 500.2020008 MHz

F2 - Processing parameters

SI 32768

SF 125.7753978 MHz

WDW EM

SSB 0

LB 2.00 Hz

GB 0 l

PG 100 ) i, M o " " &
¥ e p i iy e Ml Bk ad is ” y r -

T T T
175 170 165

T
160

T T T T T T T T T T T T T T T
135 150 145 140 135 130 125 120 115 110 105 100 95 90 85

Figure S81. 3C NMR spectrum of compound 4j (125 MHz, CDCls, 25 °C)

S-131

T
80

T
75

T
70

ppm



DM wmm e
o f

Curpent Data Parameters

HAME KA €02 Fil=40
EXPHC 1
FROCHD 1

F2 = hoquisition Parameters
Data_ Z0Z10ZZE
Tima 20.20
IMSTRIM FPast
FROBHD 5 = CPPRBO BB
FULPRDG Egi0

™ ATTEW
SOLVENT [=el ke ]

HE ]

[} ]

GWH 8992 . 806 Hz
FIDRES 0274439 Nz
Pl 1.8219008 aec
RG 64

oW 55,600 usec
CE 25.00 usea
TE 298.0

331 2.00000000 sac
TO0 1
o CHAMMEL £l == -
BEACL iH

Fl 11.90 useg
FL1 Q.40 dB
PL1W 1€, 26515961 W
SFOl 500.2035014 MHz

F2 - Frocessing pArARSELGEs
31 ITTEE

5F 5002000208 Miz
WO EM

5% o

Ly & Mz

GB ]

BC 1.00

mMen W @OCEnT A e
T - N N R N i ]
G EE-E--

\/

8.5 8.0 8.5 8.0 7.5 7.0 6.5

LI

6.0

I
55 5.0 4.5 4.0 3.5 3.0 25 2.0 15 1.0 ppm

BE [ [

Figure S82. *H NMR spectrum of compound 4m (500 MHz, CDCls, 25 °C)
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Cuarcent Dats Faramatara

HRHE EHA 602 FFl-80

EXFRS 2

FROCHRS 1

F2 - hoquisition Paramstsrs

Date_ 0210228

Thma 20.32

THOTRIM speot

FROBHED 5 mm CPFBBD BB

FULFROG Egpal0 N

™ IELSE

SELVERT SBELE | A\

H3 Bo00

bE o N

WH JoF03.031 He

FIDRED 0.$37183 He H

A 5. 5872340 mec 4m

1 TI98.2

=1} 16,500 upec

DE 27.00 uses

TE 298.0 K

Dl 2.00000000 sec

ol . 03000000 sac

™o 1

mmmmmmms CIAMNEL £l smssmmam

BCL 13c

rl 11.90 uses

FL1 1.60 4B

FL1W A, 13708118 W

sFol 125.7092253 MHz

L £2

CPOTRG[2 waltzlf

BCZ 1H

FCFDE H0.00 useo

FLi 0.40 dn

Flld 16, 38 b

FL1d 1#.40 dn

FLIW 15. 26515961 W

FL1ZW . 40950423 W

FL1IW 020476628 W

PO 500.202000% MHz

Fl - Frocessing parsmstars

5L AZTEE

E=F 125.TI53TES HHzE

WD EH

ol Q

LB 2.00 He

GB o

FC 1.00

T T T T T T T T I T T T T T
170 160 140 130 120 110 100 90 a0 T0 60 50 30 20

Figure S$83. 13C NMR spectrum of compound 4m (125 MHz, CDCls, 25 °C)
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Currant Data Parameters
NAME KHA 617 F1-50
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date 20210427
Time 10.22
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG zg30
D 32768 N
SOLVENT CDC13 A\
NS 8 |
DS o] N
SWH 8992.806 Hz ‘
FIDRES 0.274439 Hz H 9]
AQ 1.8219008 sec ~
RG 90.5 A
DW 55.600 usec
DE 25.00 usec i
e Sa5 0 = Trifenagrel (5a)
D1 2.00000000 sec
TDO 1
== CHANNEL fl =
1H
11.90 usec
0.40 dB

™D O
o O N o)
= o= o= ™

2.65
2.64
—1.9%

16.26515%961 W
500.2035014 MHz

F2 - Processing parameters
ST 32768
SF 500.2000207 MHz
WDW EM
SSB o]
LB 0 Hz
GB 0
PC 1.00
l . [ A
[ I I I I I I I I I I I I I I I I I I
10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 ppm
(=4 (=] ™[0 O I~ D =]
o =] NS [=] (=] [Py
- ol IKI=< o o ©

Figure S84. 'H NMR spectrum of compound 5a (500 MHz, CDCls, 25 °C)
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Current Data Parameters
NAME KHA 617 F1-50
EXPNC 3
PROCNO 1
F2 - Acquisition Parameters
Date_ 20210427
Time 21.31
INSTRUM spect
PRCBHD 5 mm CPPBBC BB
PULPROG zgpg30 N
TD 36196
SOLVENT cDCl3 | \
NS 6000
DS 0 N
SWH 30303.031 H=z ‘
FIDRES 0.837193 Hz H o
A 0.5972340 sec
RG 7298.2 \ /N\
DW 16.500 usec
DE 27.00 usec
TE 298.0 K i
Dl 2.00000000 sec Trlfenagrel (5a)
D11 0.03000000 sec
TDO i
CHANNEL f1 =
13¢
11.90 usec
1.60 dB
48.13708115 W
125.7892253 MHz
CPDPRG[2 waltzl6
NUC2 1H
PCPD2 80.00 usec
PL2 0.40 dB
PL12 16.39 dB
PL13 19.40 dB
PL2W 16.26515961 W
PL12W 0.40950423 W
PL13W 0.20476626 W
SFO2 500.2020008 MH=z
F2 - Processing parameters
sI 32768
SF 125.7753747 MHz
WDW EM
SSB 0
LB 2.00 Hz
GB 0
BC 1.00
J | J. JL
T T I I I I T T I I I T T T
180 170 150 140 130 120 110 100 90 80 70 60 50 40 ppm

Figure S85. 3C NMR spectrum of compound 5a (125 MHz, CDCls, 25 °C)
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Current Data Paramsters

HAME
EXPRO
FROCHO

KHR 618 Fl-%
1
1

F2 - Aoguisition Paramaters

A MM W e e el
T3] f‘\“‘hn"lf‘\”‘\““ll'\'ﬂ"“\'\\_;‘ﬁ"

5 ?H
5 ?2
[N ?-

0O oo oG4

S~ \WWM

MeO
Date 20210418 O
Tiem 17.53 N
IHSTRUM apact N
FROBAD 5 mm PABBO BB/ | F
PULPROG zg30 N
TD 32768 H
SOLVENT COCl3 O F
HI 16
e )3 a
EWH 900%.00% Hz
FIDRES 0.274933 Hz MeO sb
b1 1.8186240 aac
RG 200.35
=1 55.500 uaec
DE T.54 usec
TE o0.8 K
Dl Z.00000000 sec
DO 1
======== CHANHEL £l ========
SFOL1 500.13350058 MHz
HOCL 1H
Pl 14.40 usec
FLWL 19.932955911 W
F2 - Frocessing paramsters
b 32768
5F 500.1300223 MHz
WOH EM
2B @
LE 0 Hz
GB a
] 1.00
_~ L JL
I I I I I I | ] | ] I I I
11.5 11.0 10.5 10- 0 8.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 35 ppm
ﬁ ﬁ ] B[R Igf
- - =l ©

Figure $86. 'H NMR spectrum of compound 5b (50
S-136

0 MHz, CDCl;, 25 °C)
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Current Data Parameters

NAME KHA 615 F1-9

EXPNO 2

PROCNO 1

P2 - Acquisition Parameters

Date_ 20210419

Time 8.28

INSTRUM spect MeO

PROBHD 5 mm PABBO BB/

PULPROG zgpg30

D 34612

SOLVENT cpel3 N

NS 20000 N\

b 0 | F

SWH 28846.154 Hz N

FPIDRES 0.833415 Hz

aQ 0.5999413 sec H

RG 200.35 F

DW 17.333 usec

DE 6.50 usec 5b

TE 300.8 K

D1 2.00000000 sec MeO

D11 0.03000000 sec

TDO 1

SFO1 125.7716219 MHz
NUCl 13¢c
Pl 10.55 usec
PLW1 50.11899948 W

= CHANNEL f£2 =

500.1320005 MHz

NUC2 1H
CPDPRG[2 waltzlé
PCPD2 80.00 usec
PLW2 19.95299911 W
PLW12 0.64863002 W
PLW13 0.43705001 W
F2 — Processing parameters
ST 32768
SF 125.7577756 MHz
WDW EM
SSB 0
LB 2.00 Hz

20w - L T J

T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 ppm

Figure S87. 13C NMR spectrum of compound 5b (125 MHz, CDCls, 25 °C)
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Spectrum

MS: 0.2147-0.3681 / 20210507_KHA 620-1I crude Solid / ESI+ / / (694)
3
i 459.2273
] 5 475.2227 TMS
i 4 |
] ‘ Ph.__N
= 2 Ph
E 1 I /<
— oy 0
> .
. : P~ N° “oTmS
g ] H
=
= 1 419.2470
- 5o 1 4922432
0 _u JTORL P L.A W TR | W T DY (P WO TP Y U,u PPNV TR NI Y l [ gl ml-..j i iL‘anu ma'hlmll TRV T PTUT TR G ORI O T DN WP
e o o e e e e ot o et o U e A . S . ) L o LB o e
410 420 430 440 450 460 490 500 510 520
Elemental Composition
Parameters Elements Set 1:
Tolerance: +3.00 ppm  Symbol € H Si O N
Electron: Odd/Even  Min 0 0 2 1 2
Charge: +1  Max 400 1000 2 1 o
DBE: -99.0 - 999.0
Results
Mass Mass
Mass Formula Fdlota Difference Difference  DBE
Mass
[mDa] [ppm]
45922726 (27 H35 N2 O Si2 459.22824 -0.98 -2.14 13.5

Figure S88. HRMS of ethane-1,2-diimine intermediate H
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